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Resolved hy the Souse of Bepreseniatives (the Senate concurring therein). That there be 
printed 100,000 copies of Special Report No. 12 of the Commissioner of Agriculture, 
containing the reports of the examiners appointed to investigate the diseases of swine 
and contagions and infections diseases incident to other classes of domestieaited animals, 
of which 70,000 copies shall be printed for the use of members of the House, 25,000 for 
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INVESTIGATION OF SWINE PLAGUi 



INTEODUOTOEY. 

• 

Congress having previonsly appropriated the sum of $10,000 for de- 
fraying the expenses of a commission to investigate and determine the 
causes producing, and, if possible, discover remedies for, some of the 
more contagious and destructive diseases incident to domesticated ani- 
mals, early in August last the Commissioner of Agriculture appointed 
examiners in the States of New York, Indiana, Illinois, Iowa, Kitnsas, 
Missouri, and North Carolina, to conduct such investigation. Still later 
in the season, on receiving information that not only diseases among 
swine were prevailing to an alarming extent in Virginia, but that a fatal 
disease resembling pleuro-pneumonia or contagious lung fever was de- 
stroying a good many valuable dairy cattle in some Ibcalities of that 
State, an additional examiner was appointed and instructed to investi- 
gate and report upon all the facts connected with the condition of both 
classes of animals in the infected districts of this State. 

In the preliminary report of the Commissioner of Agriculture for 
1877, on the subject of diseases of domesticated animals, a tabular state- 
ment gives the total value of farm animals lost in the United States 
during that year, principally from infectious and contagious diseases, at 
$16,653,428. These losses were based upon as accurate returns as could 
be obtained in the absence of an absolute census, but as they included 
data fix)m but eleven hundred and twenty-five counties (about one-half 
the whole number of counties in the XTnited States), the above sum 
falls flax below the aggregate losses for that year. About two-thirds of 
this sum was occasioned by the loss of swine by diseases presumed to 
be of an infectious and contagious character. Notwithstanding these 
maladies had their origin near a quarter of a century ago, and had rap- 
idly spread ftt)m one State and one county to another, there was great 
diversity of opinion as to their contagious or non-contagious character. 
Many intelligent farmers and stock-growers insisted that they were not 
transmissible from one animal to another, while perhaps equally as 
large a number contended that the diseases were of a highly infectious 
and contagious nature. As this was regarded as one among the most 
important fitcts to be determined by the investigation, two of the exam- 
iners devoted most of their time to experiments looking to a solution of 
this problem. 

As the number and value of the annual losses among swine were 
much heavier than among all other classes of domesticated animals com- 
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6 DISiEASES OF SWINfe AND OTiBEER ANIMALS. 

bined, the Commissioner deemed it best to devote the greater portion of 
the limited sum placed at his disposal to an investigation of the fatal 
diseases affecting this class of farm animals. 

The preliminaay investigation instituted and conducted under the 
supervision of this department, in the fall and winter of 1877-78, estab- 
lished the fact that diseases prevail among these animals much more ex- 
tensively during the late summer and early fall months than at other 
seasons of the year, and for this reason the examiners selected to con- 
duct the investigation were employed for periods ranging from one to 
three months. It was assumed, and the subsequent history of the dis- 
ease proved the assumption to be well founded, that the reduced tem- 
perature of the late fall and early winter months would cause an abate- 
ment of the disease, and in a measure deprive the examiners of subjects 
with which to continue their experiments. While, therefore, the very 
severe weather of the past winter caused a great reduction in the num- 
ber of animals affected, the disease was not eradicated, nor did its 
£Eitality seem to be lessened. The spread of the infection &om one herd 
to another was greatly diminished^ but^ in infected herds, where the 
malady was still prevailing when cold weather set in, there appeared 
but little difference in the rapidity of the transmission of the disease^ 
from one animal to another, in the same herd. Dr. H. J. Detmers, Y. 
S., of Chicago, who conducted his investigations and made his experi- 
ments in one of the worst infected of the many large hog-growing dis- 
tricts in Illinois, writing under: date of January 7th last, speaks as follows 
of the effects of severe frosts on the spread of the disease: 

Sinoe my last letter the weather haa continued extremely cold. VHiere I now am, 
in Lee County, some five or si^ miles west of Dixon, the thermoincter indicated at 
seven o'clock on the morning of January 2, 28^ below zero, and on the next morning 
24° "below zero. At present — ^to-day, yesterday and day before — ^th© weather is a 
little milder. To-day it tried to snow a little ; otherwise the sky has heen clear 
every day. The wind is, and has been, west, except yesterday afternoon, wh^a it was 
almost due south. Swine-plague duriag this cold weather does not seem to spread 
either so readily or so rapidly from one farm to another as a few months ago ; but as to 
its spreading from one animal to another in the same herd in which it previously ex- 
isted no difference can be observed. It seems to be just as fatal as in August, and its 
course, on the whole, is probably more acute, as severe affections of the lungs aod of 
the heart are more frequent, a fact eauly explained in the habits of swine crowding 
together and lying on top of each other in their sleepiag places when the temperature 
is very low. 

Dr. James Law, of Ithaca, ]S". T., whose investigations were solely 
confined to experiments intended to further establish the contagious 
and infectious character of the disease, the period of its incubation, 
&c., confirms the statement of Dr. Detmers, L e., that the severe frosts 
of wiuter do not destroy the germs of the malady but simply retard 
their con\'cyance from one herd to another. In a letter of recent date, 
forwarded since his rei)ort was completed, Dr. Law says: 

I have demonstrated that the free aing of the virulent matter docs not 4ostroy its ac- 
tivity, and that the virus loses nothing in potency by preservation for one or two 
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moBtlis cloeely packed in dry bran. Tlie sune may be infeired of all other situations 
wben it is closely packed and wbere the air has imperfect access. These two last 
points are of immense importance as bearing on the question of the preservation of the 
poison^i infected pens and yards alike in winter and in summer, to say nothing of 
its possible conTeyanee in fodder, &c. The different modes in which the disease may 
be eanveyed in the wet and dry condition, and in ttie bodies of rabbits, and probably 
sheep and other animals, speak in the strongest terms against keeping up the pro- 
ducticm of the poison by preserving skk animals, unless where they can be secluded 
in thoroughly disinfected buildings in which eyen the air shall be c<mstantly chained 
with disinfectants. 

In most of the States in which investigations have been made, the 
examiners have found the symptoms and post-mortem appearances of 
the disease the same, and hence agree as to the propriety of desig- 
nating "Hie affection under the head of a general disorder. Dr. Detmers 
has, therefore, given the disease the name of " Swine-plague,^ and Dr. 
Law has named it " Hog-fever.'^ ^Vhile either designation would seem 
to be eminently proper, that of '^ Swine-plague'' will no doubt be gen- 
erally adopted. 

As in almost all general disorders, a certain variety of organs were 
fbnnd affected and diseased. Harked changes and extravasations in 
various parts of the body were observed, and inflammation of the lungs 
and large intestines was usually present. The heart, the pleura, the 
eyes, the epidermis, and many ot^^her important organs showed either 
dight or more serious affections, and in almost every case tested with 
the thermometer the temperature was found to be above normal heat 
before any other symptom of the disease was in the least apparent. In 
every herd where the disease had prevailed to any considerable extent, 
no case was found where death had occurred from a local malady, but 
all the lesions and appearances unmistakably indicated the existence of 
the general disorder. In but few cases was death found to have resulted 
from Itie affection of any single organ, but on the contrary seemed to 
have been the result of the various organic changes observed. 

Dr. Detmers says that the morbid process, although in aU cases essen- 
tially tiie same, is not restricted to a single part or organ, or to a set of 
organs, but can have its seat almost anywhere — ^in the tissue of the 
hmgs 5 in the pleura and pericardium ; in the heart 5 in the lymphatic 
system; in the peritoneum; in all mucous membranes, especially in 
lliose of the intestines ; in the liver ; in the spleen, and even in the skin. 
Only the pulmonal tissue and lymphatic glands are invariably affected. 

The most constant and unvarying symptom of the disease is observed 
in the increased temperature of the body. Indeed, one of the examiners 
regards it as highly probable that a high temperature may exist several 
we^s before other symptoms are manifested, and that the disease may 
in some cases even be confined to and run its course in the blood with- 
out a localization in any other organ or organs. A few isolated cases 
are noted where this symptom was lacking, but it may have been pres- 
ent in a mild form before other symptoms were observed. The external 
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Bymptoms of flie disease, which were found to be ahnost identical in 
all the widely-separated localities in which examinations were made, 
were a dullness of the eyes, the lids of which are kept nearer closed than 
in health, with an accumulation of secretion in the comers. There is 
hanging of the head, with lopped ears, and an inclination to hide in the 
litter and to lie on the belly and keep quiet. As the disease advances, 
the animal manifests more or less thirst, some cough, and a pink blush 
or rose-colored spots, and papular eruption appears on the skin, particu- 
larly along the belly, inside of the thighs and fore legs, and about the 
ears^ There is accelerated respiration and circulation, increased action 
of the flanks in breathing, tucked-up abdomen, arched back, swelling of 
the vulva in the female as in heat ; occasionally, also, of the sheath of 
the male, loss of appetite, and tenderness of the abdomen, sometimes 
persistent diarrhea, but generally obstinate constipation. In some 
cases large abraded spots are observed at the projecting points of the 
body, caused by separation and loss of the epidermis. In such cases 
a slight blow or Miction on the skin is suf&cient to produce such 
abrasions. In many cases the eruption, blush, and spots are entirely 
absent ; petechias are formed in only about one-third of the cases. In 
some cases there is considerable inflammation of and discharge from 
the eyes. Some animals emit a very (SBBansive odor even before death. 
In large herds, where the disease prevails extensively, this offensive 
efSuvia can be detected for a great distance to windward. In nearly all 
cases there is a weakness or partial paralysis of the posterior extremi- 
ties, and occasionally this paralysis is so complete in the first stages of 
the disease as to prevent walking or standing. 

As symptoms of special diagnostic value, which are scarcely ever ab- 
sent in any case, the following are mentioned : Drooping of the ears and 
of the head; more or less coughing; dull look of the eyes; staring ap- 
pearance of the coat of hair; partial or total want of appetite for food ; 
vitiated appetite for excrements; rapid emaciation; great debility; 
weak and undecided, and frequently staggering, gait; great indifference 
to surroundings; tendency to lie down in a dark comer, and to hide the 
nose and even the whole head in the bedding; the specific offensive 
smell, and the peculiar color of the excrements. This last symptom is 
always present, at least in an advanced stage of the disease, no matter 
whether constipation or diarrhea is exisiting. Among other character- 
istic symptoms, which are not present in every animal, may be mentioned 
frequent sneezing; bleeding firom the nose; swelling of the eyelids; ac- 
cumulation of mucus in the inner canthi of the eyes; attempts to vomit, 
or real vomiting; accelerated and difKcult breathing; thumping or 
spasmodic contraction of the abdominal muscles (flanks), and a pecu- 
liar, fEiint, and hoarse voice in the last stages of the disease. 

l^e duration of the disease varies according to the violence and seat 
of the attack and the age and constitution of the patient. Where the 
attack is violent, and its principal seat is located in one of the vital 
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organs — such as the heart — ^the disease frequently terminates fatally in 
a few days, and sometimes even within twenty-four hours j but when 
the attack is of a mild character, and the heart is not seriouisly affected, 
and the animal is naturally strong and vigorous, one or two weeks 
usually intervene before death ensues. If the termination is not fatal, 
convalescence requires an equal and not unfcequently a much longer 
time. A perfect recovery seldom occurs ; in most cases some lasting 
disorder remains behind and more or less interferes with the growth 
and fattening of the animal. Those that do recover make but very poor 
retnms for the food consumed; hence from a pecuniary standpoint it 
makes but little difference to the owner whether the animal recovers or 
not. The attack is always more violent and fatal when large numbers 
of animals are closely confined together in small and dirty inclosures or 
in illy ventilated and filthy pens. 

The disease can have its seat in many different organs or parts of the 
body, and therefore produces a great variety of morbid changes. This 
accounts for its different aspect in different animals. In sonie cases the 
principal seat of the disease may be in the organs of respiration and 
circulation, and in others in the intestinal canal and organs of digestion. 
Death may therefore be the result of different causes in different cases. 
In some cases it results from a cessation of the functions of the heart, 
the lungs, &c., and in others it is in consequence of the inabilily of 
entirely different organs to perform their allotted fdnctions. This being 
the case, the post-mortem appearances would necessarily greatly vary, 
but in all animals similarly affected the lesions and morbid changes 
were found identical. 

Perhaps the most important point to be determined by this investiga- 
tion was t];ie contagious or non-contagious character of the disease. In 
order to do this a series of experiments were instituted and conducted 
solely with this end in view, by Drs. Detmers and Law. These ex- 
periments resulted in determining the iauot that the disease is both 
infectious and contagious, and that it is not confined alone to swine, but 
that other animals may contract it in a mild form and retransmit it to 
swine in its most virulent and malignant character. 

On the 6th day of September, Dr. Detmers fed a portion of the stom- 
a<^h, the caecum, and the spleen of a pig that had died on that day to two 
healthy pigs. On the 19th of the same month they showed signs of ill- 
ness, and the symptoms continued to grow in intensity until the 23d, 
when, finding that the animal must die in a few hours, one of them was 
killed by bleeding. The other pig was found dead in the pen on the 
morning of September 30. The symptoms and post mortem appearances 
were those of swine-plague, as they revealed the same lesions as those 
observed in an examination of the pig tcom which the diseased products 
had been taken for the purpose of infection. On the 24th day of Sep- 
tember, the day following the death of the fij:st pig, a healthy pig of 
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mixed Polaoid-Ohiiia and Berkshire was confined in the saxne pen with the 
sick pig that died on the 30th of that month. It showed no signs of 
sickness until the 2d day of October, when the first symptoms of the 
disease were observed. It continued to grow rapidly worse, and was 
fosond dead in its pen on the momiog of the 11th, niue days after the first 
symptoms were observed. 

Experiments were miade with a large number of other anhnals to tesjb 
the infections and contagious character of the plague. These experi- 
ments included the confinement of healthy with sick animals, and tii^e 
inoculation of healthy animals with the diseased products of those sizffier- 
ing with the fever. In almost every case, as will be seen from his de- 
tailed report. Dr. Detmers was successful in transmitting the disease 
fram sick to healthy asumals. 

The microscopic investigations of Dr, Detmers also revealed some im- 
portant &cts. His discovery of a new order of bacteria or baoilhiSj which 
he names badUua miSy as it is oammon only to tiiis disease of swine, tmd 
ids fsdlore to inoculate healthy animals with virus ftoim which these 
germs had been removed by filtration and otiterwise, would lead to the 
ccmdusion that these microphytes 9se the true seeds of the hog fever. 

Dr. Detmers invaxiably found these germis, in one form or another, in 
ail fluids. 8o constantiy "W&ce they observed in the blood, urine, mucus, 
fluid exudations, &c, and in the excrements and in all morbidly affected 
tissues of diseased animals, tihat he regairds them as the true infectious 
principle. They would seem to undergo several (^langes^ and to require 
a certain length of time far Sirther i»ropagatioin ; therefore, if introduced 
into the animal organism, a period of incubation or colonization must 
elapse before the morbid symptoms make their appearance. 3%ese 
germs w^^ generally found in immense numbers in the fluids, but more 
especially in the blood and in the exudations of the diseased animals. 
Witii the proper temperature and the presenoe of a suflBcient amount af 
oxygen they soon develop and grow lengthwise by a kind of budding 
process. A globular germ, constantly observed under the microscope, bud- 
ded and grew under a temperature of 70^ F. twice the originjal length in 
exactly two hours, and changed gradually to rod-baoteria or bacilli. Under 
favorable circumstances these haeilU continue to grow in length until, 
when magnified 850 diameters, they appear fipom one to six inches long. A 
knee or angle is first formed where a separation is to take place, and 
then a complete separation is effected by a swinging motion of both 
ends. After the division, which requires but a minute or two after this 
swinging motion commences, the ^ds thus separated move apart in dif- 
fer^Qt directions. These long bacteria seem pregnant with new germs j 
their external envelope disappears or is diss(dved, and then the numer- 
ous bacillus germs become free, and in this way effect propagation. 
Some of the bacilli or rod-bacteria move very rapidly, while others are 
apparently motionless. A certain degree of heat would seem to be nec- 
essary for their proi)agation, as, under the microscope, the motion in- 
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creases and becouoes more lively if the rays of tbe ligiit, thrown upon the 
slide by the mirror, are saffideat^y ooiMsentrated to increase the temper- 
ature of the object. Another cbange observed by Dr. Detmers, but tihe 
cause of whicli he was not able to determine, was observed in the fact 
that the globular bacteria or bacillus germs commence to bud or grow, 
when, very suddenly, their ftirther development ceases, and paxtiaUy 
develox>ed h€ieilU and simple and budding germs congregate to colonies, 
agglutinate to each otiE^er, aotd form larger or smaller irregularly-shaped 
afid apparently viscous clusters. These clusters ape;fi?eqiiently found in 
the l^ood and inother fluids, andinvariablyintheesnidationsofthelimgs; 
and in the lymphatic glands in pulmonal esidation and in blood serum 
this formation can be observed under the microscope if Hxe object re- 
mains nndLanged for an hour or two. In the ulcerous tumors on tiie in- 
testinal mucous membrane but few of these clusters wiU be found, but 
the fully-developed boolZ^i, many of wMch appear v^ry lively, are alwajys 
exceedingly numerous. Xhese tumors or morbid growths in the intes- 
tines seem to afford the most favorable conditions for the growth and 
development of the baeUU and their germs. She presence of sucih im- 
mense numbers of tbese jskatopb^ims imA their gierms in the excrements 
and other morbid |»:oducts of swine leads Br. Detmers to regard them, 
beyond doubt, as the principal dtsseminatoirs of the plague. Whether 
these colonies or viscous clusters «Ee instnunental in bringing about tbe 
CGctensive embolism of the lungs and other tissues by merely closing the 
o^illary vessels in a meebanical way, or whether the in^esenoe, ^owth, 
development, and propagation of OkebaeiiU and tlj^ir germs produce 
peculiar chemical changes in the composition of the blood, thereby dis- 
qualifying it from passmg with &ieility through the capillaries, or whicb 
cause a clotting and retention of the same in the capillary system. Dr. 
Detmers is not able positively to decide. He is of the opinion, however, 
l^l^t these colonies or viscous clusters of bacilhis germs and partially 
developed baoiUi cause sufficient 'ob^tFuction of the capillaries to pro- 
duce fatal embolism. 

The vitality of the iaeilli aad bacillus-germs is not very great, except 
where preserved in a substanee or fluid not easily subject to decomposi- 
tion ; for instance, in water which contains a slight admixture of organic 
substances. Where contained in such a fluid and preserved in a vial 
with a glass stopper, they will remain for at least Ave or six weeks in 
nearly the same condition, or develop very slowly, according to the 
amount of oxygen and degree of tempexatufe maintained. In an open 
vessel the development is a more rapid one. K oxygen is excluded, or 
the amount available is exhausted, no farther change takes place. In 
the water of streamlets, brooks, ditch^, x^nds, &c., their vitality is re- 
tained or preserved for some time. In fluids and substances subject to 
putrefaction, they lose their vitality and are destroyed in a comparatively 
brief period; at least they disappear as soon as those fluids aaid sub- 
stances undergo decomposition. In iiie blood they disappear as soon 
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as the blood-corpasdes commence to decompose or putrefy. They are 
also destroyed if brought in contact with or acted upon by alcohol, car- 
bolic acid, thymol, iodine, &c. The destruction of these germs by de- 
composition would seem to accoimt for the harmless nature of thoroughly 
putrid products when consumed by healthy animals. (See drawings, 
hacilU and hacilltts-genm,) 

Dr. Law also discovered bacteria in the blood of pigs suffering with 
the disease, and in one case, on the second day before death, he found the 
blood swarming with them, all showing very a«tive movements. (See 
drawings, Plate xiii. Fig. 3.) The blood from another pig, which had 
been inoculated from this one, showed the same living, actively-moving 
germs in equal quantity. They were further found in the blood of a 
rabbit and of a sheep inoculated from the first-mentioned pig. In an 
abscess of a puppy, which had also been inoculated, the germs were 
abundant. In the examination of blood from healthy pigs the micro- 
scope &iled to reveal the presence of these organisms. Dr. Law states 
that in his experiments the greatest precautions were taken to avoid 
the introduction of extraneous germs. The caustic potash employed was 
first fused, then placed with rebelled distilled water in a stoppered bot- 
tle which had been heated to red heat. The glass slides and cover- 
glasses were cleaned and burned, the skin of the animal cleaned and 
incised with a knife that had just been heated in the fiame of a lamp. 
The caustic solution and the distilled water for the immersion-lens were 
reboiled on each occasion before using, and finally the glass rods em- 
ployed to lift the latter were superheated before being dipped in them. 
On diffei;pnt occasions, when the animal was being killed, the blood 
from the flowing vessels was received beneath the skin into a capillary 
tube which had just been purified by burning in the fiame of a lamp. 
With these precautions he thinks it might have been possible for one or 
two bacteria to get in from the atmosphere, but this would not account 
for the swarms found as soon as the blood was placed under the micro- 
scope. ' 

The most scrupulous care was observed by Dr. Law in his experi- 
ments in inoculation. The isolated and non-infected locality where the 
experiments were conducted offered special advantages for a series of 
experiments of this character, as there were no large herds of diseased 
and exposed swine, and, consequently, no danger of accidental infection 
from other sources than the experimental pens. GDhe number of animals 
subjected to experiment was limited by the necessity for the most i)er- 
fect isolation of the healthy and diseased, t)r the employment of sepa- 
rate attendants for each, and for the disinfection of instruments used 
for scientific observations, and of the persons and clothes of those neces- 
sarily in attendance. The experimental pens were constructed on high 
ground in an open field, with nothing to impede the free circulation of 
air. They were large and roomy, with abundant ventilation from back 
and front, with perfectly dose walls, floors, and roofs, and in cases 
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where' two or more existed in the same building^ the intervening walls 
were constructed of a double thickness of matched boards, with build- 
ing pasteboard between, so that no communication could possibly take 
place except through the open air of the fields. When deemed neces- 
sary, disinfectants were placed at the ventilating orifices. On showing 
the first signs of illness, infected pigs were at once turned over to the 
care of attendants delegated to take charge of these alone. The food, 
utensils, &c., for the healthy and diseased animals were kept most care- 
fully apart. When passing from one to the other for scientific observa- 
tions, the healthy were first attended, and afterward the diseased, as 
far as possible in the order of severity. Disinfection was then resorted 
to, and no visit was paid to the healthy pigs until affcer a lapse of six or 
ei^t hours, with fi:ee exposure to the air in the interval. In the pens 
the most scrupulous cleanliness was maintained, and deodorizing agents 
used in suf&cient quantities to keep them perfectly sweet. 

The experiments of Dr. Law have shown the period of incubation to 
vary greatly, though ta a majority of cases it temunated in &om three 
to seven days after inoculation. One animal sickened and died on the 
first day, three on the third, two on the fourth, one on the fifth, two on 
the sixth, four on the seventii, and one each on the eighth and thirteenth 
days respectively. Befexiing to experiments of others for determining 
the period of incubation, Dr. Law says that Dr. Sutton, observing the 
result of contact alone in autumn, sets the period at from thirteen to 
fourteen days ; his own observations in Scotland, in summer, indicated 
from seven to fourteen days ; Professor Axe, in summer, in London, con- 
cluded on from five to eight days ; Dr. Budd, in summer, from four to 
five days ; and Professor Osier, in autumn, at from four to six days. 
Dr. Detmers gives the period of incubation from five to fifteeo days, or 
an average of about seven days. A comparison of these results would 
seem to indicate that both extremes have been reached. 

In experimenting in this direction. Dr. Law first sought to ascertaui 
the tenacity of life of the dried virus. Some years ago Professor Axe 
had successfully inoculated a pig with virus that had remained dried 
upon ivory points for twenty-six days. In order to carry this experi- 
ment still further. Dr. Law inoculated three pigs with virulent products 
that had been dried on quills for one day, one with virus dried on a quill for 
four days, one for five days, and one for six days. These quills had been 
sent from North Carolina and New Jersey, wrapped in a simple paper 
covering, and were in no way specially protected against the action of 
the air. Of the six inoculations, four took eftect. In the two exceptional 
cases the quills had been treated with disinfectants before inoculation, 
BO that the failure was anticipated. 

Three pigs were inoculated with diseased intestine which had been 
dried for three and four days respectively. The intestine was dried in 
tlie free air and sun, and the process was necessarily slower than in the 
ca^e of the quills, where the virus was iu a very thin layer, hence there 
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was more time allowed for se^c dJianges. In all three cases the inocu- 
lation proved saccessM. This experiment wonld |M:ove that the morbid 
products^ even in compairatiTely thick layers, may dry spontaneously, 
and retain their vitality soffieiently to transmit the disease to the most 
distant States. 

Another pig was inoculated with a portion of moist diseased intestine 
sent from Illinois in a closely ^e^ked bottle. The material had been three 
days &om the pig, and smelt slightly putrid. The disease developed on 
the sixth day. A second pig was inoculated with blood fix)m a diseased 
pig that had been kept for elev^i days at lOOo E. in an isolation appara- 
tus, the outlets oi which w^e plugged with cotton wool. Illness super- 
vened in twenty-four hours* 

A solitary experiment of Dr. Klein's having appeared to supxxnft the 
idea that the lidood was non-virul^il, Dr. Law tested the matter by in- 
oculating two pigs with the Mood of one that had been sick for nine 
days. They sickened esk the^ seventh and eighth days respeetively, and 
from one of these the disease was stiU farther i»x>pagated by inoe^ting 
witih t)x6 blood three other animals^ Notwithstanding the success of 
these three experiments, Dr. Law is still doubtM of the blood being vir- 
ulent at all stages of the disease* 

But one or two experin^nts were instituted by Dr. Law to test the 
question of infection through the air alone. A healthy pig ^riiaeed in a 
pen between two infected ones, and with the ventilating cNrifices within 
a foot of each other, firont and back, had an elevated temperature on the 
ninth, tenth, and eleventh days, with lameness in the right shoulder, 
evid^itly of a rheumatic character. On the twenty-fourth day the tan- 
perature rose two degrees, and remained 104^ F. and upwaxd for six 
days, when it slowly declined to the natural standard* 

A healthy pig was placed in a pen from which a sick one had been 
removed thirteen days before. The pen had been simply swept out, but 
subjected to no disiofection other than the free circulation of air, and as 
the pig was placed in the pen on December 19th, all moist objects had been 
fh>zen during the time the apartment had stood empty. The pig died on 
the fifteenth day thereafter, without having shown any rise of tempera- 
ture, but ^i^ post-mortem lesions that showed the operation of the poison. 
Dr. Law refers to this case as an example of the rapidly fatal action of 
the disease, the poison haviag fallen with prostrating effect on vital 
(organs — ^the lungs and brain-^-and cut life short before there was time 
for the full development of all the other lesions. It fully demonstrates 
the preservation of the i)oison m a covered building at a temperature 
below the freezing i)oiQt. 

Perhaps the most important experiments conducted by Dr. Law were 
those relating to the inoculation of other animals than swine with the 
virus and morbid products of pigs suffering with the plague, and the 
transmission of the disease fix>m these animals back to healthy hogs. 
A merino wether, a tame rabbit, and a Newfoundland puppy were in- 
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oeulated with* blood aad pleural fluid eoataining numerous actively 
moving bacteria, taken from the right Tentricle and pleurse of a pig 
that had died of the fever the same morning. !N'ext day the temperature 
of all three was elevated. In the puppy it became normal on the third 
day, but on the eighth day a large abscess fonned in the seat of inoc- 
ulation and burst. The rabbit had elevated temperature for eight days, 
lost appetite, became weak and purged, and its blood contained myriads 
oif the characteristic bacteria. The wether had his temperature raised 
for an equal length of tiine, and had bacteria in his blood, though not 
so abcmdantly as in that of the rabbit. The sheep and rabMt had eadh 
been unfiuccessfaHy inoculated on two former occasions with the blood 
of sick pigs, in which no moving bacteria had been detected. Subse^ 
qoentty, after two inoculations with questionable results, made with the 
blood of siek pigs in which no microaymes had been observed. Dr. taw 
saEieeeeded in iooculating a rabbit with the pleural effusion of a pig that 
had died Hm night before, and in which were numerous actively moving 
bacteria* Kext day the rabbit was very feverish and quite ill, and con- 
tinued so for twenty-two days, when it was killed and showed lesicms in 
many respects resembKng those of the sick pigs. The blood of the rab- 
bit contained active microzymes like those of the pig. On the fourth 
day of sickness the blood of the rabbit containing bacteria was inocu- 
lated on a healthy pig, but for fifteen days the pig showed no signs of 
llJness. It was then reinoculated, but this time with the discharge from 
an open sore which had formed over an engorgement in the groin of the 
rabbit. Dlness set in on the third day thereafter and continued for ten 
days, when the pig was destroyed and found to present the lesions of 
the disease in a moderate degree. A second pig, inoculated with ftozen 
matter which had been taken from the open sore on the rabbit's groin, 
sickened on the thirteenth day thereafter, and remained ill for six days, 
when an imminent death was anticipated by destroying the animal. 
During hfe and after death it x)resaited the phenomena of the plague in 
a very violent form. 

The results of these experiments have convinced Dr. Law, as they 
naust convince others, that the rabbit is itself a victim of this disease, 
and that the poison can be reproduced and multiplied in the body of 
this rodent and conveyed back with undiminished virulence to the pig. 
Dr. Klein had previously demonstrated the susceptibility of mice and 
gcdnea pigs to the disease. The rabbit, and still more the mouse, is a 
frequent visitor of hog pens and yards. The latter eats from the same 
feeding troughs with the pig, hides under the same litter, and runs con- 
stant risk of infection. Once infected, they may carry the disease to 
long distances. During the progress of severe attacks of the disease, 
their weakness and inability to escai)e wiU make them an easy prey to 
tbe omnivorous hog ; and thus sick and dead alike will be devoured by 
tbe doomed swine. 

Pr. Law says that the infection of these rodents creates the strongest 
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presumption that other genera of the same family may also contract the 
disease, and by virtue of an even closer relation to the pigs, may succeed 
in conveying the malady to distant herds. The rat is suggested as being 
almost ubiquitous in piggeries, and more likely than any other rodent 
to contract and transmit the disease to distant farms. In order to test 
its susceptibility to the poison, Dr. Law inoculated a rat with the virus 
from a sick pig, but unfortunately the subject died on the second day 
thereafter. The body showed slight suspicious lesions, such as congested 
lungs with considerable Interlobular exudation, congested small intes- 
tines, dried-up contents of the large intestines, and sanguinous discolor- 
ation of the tail from the seat of inoculation to the tip. With the fresh 
congested smalL intestine of the rat he inoculated one pig, and with the 
frozen intestine one day later he inoculated a second. The first showed 
no rise of temperature, loss of appetite, or digestive disorder ; but on 
the sixth day pink and violet eruptions, the size of a pin's head and up- 
wards, appeared on the teats and beUy ; and on the tenth day there was 
a manifest enlargement of the inguinal glands. In the second pig in- 
. oculated, the symptoms were too obscure to be of any real value. Dr. 
Law will continue his experiments with this rodent. 

In addition to the above. Dr. Law experimented on two sheep of dif- 
ferent ages, an adult merino wether and a cross-breed lamb, and in both 
cases succeeded in transmitting the disease. With the mucus from the 
anus of the wether he inoculated a healthy pig, which showed a slight 
elevation of temperature for five days, but without any other marked 
symptoms of iUness. Eleven days later it was reinoculated with scab 
from the ear of the lamb, and again three days later with anal mucus 
from the sheep. The day preceding the last inoculation it was noticed 
that the inguinal glands were much enlarged, and in six days thereafter 
the temperature was elevated and purple spots appeared on the belly. 
At the time that Dr. Law closed his report this fever had lasted but a 
few days, but he regards the symptoms, taken in connection with the 
violent rash and the enlarged lymphatic glands, as satisfactory evidence 
of the presence of the disease. It can, therefore, be afirmed of the 
sheep as of the rabbit, that not only is it subject to this disease, but 
that it can multiply the poison in its system and transmit it back to the 

pig- 
Among the later experiments by Dr. Law was one inaugurated with 

the view of testing the vitality of frozen products of the disease. This 
point was briefly alluded to above, but its importance would seem to 
call for further attention. In two cases healthy pigs were inoculated 
with virulent products which had been frozen hard for one and two days 
respectively. In both instances the resulting disease was of a vefy vio- 
lent type, and would have proved fatal had it been left to run its course. 
The freezing had failed to impair the virulence of the product; on the 
contrary, it had only sealed it up to be opened and given free course on the 
recurrence of warm weather. Once frozen no change could take place 
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iiitil it was again thawed out, and if it was preserved for one niglit un- 
ihaDged in its potency, it wonld be equally unaffected after the lapse of 
many months, provided its liquids had remained in the same crystalline 
condition throughout. It isin this way, no doubt, that the virus is often 
preserved through the winter in pens and yards, as well as in cars and 
other conveyances, to break out anew on returning spring. The import- 
ance of this discovery, as applied to preventive measures, cannot be o ver- 
estunated. Infected yards and other open and uncovered places may 
not be considered safe until after two months' vacation in summer, and 
not then if suflicient rain has not fallen during the interval to insure the 
soaking and putrid decomposition of all organic matter near the surface. 
This wiU be made more apparent by reference to an experiment which 
resulted in the successful inoculation of pigs with virus that had been 
kept for a month in dry wheat bran. In winter, on the other hand, the 
yard or other open and infected place may i)rove non-infecting for weeks 
and even months and yet retain the virus in readiness for a new and 
deadly course as soon as mild weather sets in. Safety under such cir- 
cumstances is contingent on a disuse of the premises so long as the fix>st 
Gontinjies, and for at least one month or more thereafter. Even during 
the coi^tinuance of firost such places are dangerous, as the heat of the 
animal's body or of the rays of the sun at midday may suffice to set the 
virus firee. 

Several of the examiners treat at length of hygienic and sanitary 
measures, and the attention of the reader is directed to their detailed re- 
ports, which will be found below, without further comment. 
2 0W 
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EEPOET OF DE. H. J. BETMEES, V. S. 

Hon. Wm. G. LeDuc, 

Commissioner of Agriculture : 

Sir : Having been appointed by you as one of the inspectors to make 
an investigation of the diseases prevailing among swine, I forwai:ded to 
you my written acceptance, immediately after I received my appoint- 
ment, on July 29, 1878, and took at once the necessary steps to obtain 
reliable information as to the localities where the disease of swine, 
known to the farmers as "hog-cholera,'^ was at that time prevailing. I 
made also such other preparations as I deemed necessary to successful 
investigation, and provided myself with a good Hartnack microscope^ 
divers chemicals and medicines, a clinical thermometer, &c. Among 
all the places and localities at which the disease, as reported, was very 
frequent, I selected Champaign, Champaign County, Illinois, as afford- 
ing the greatest facilities for the intended investigation, or the mo^t 
suitable basis for my operations, and repaired to that place on the 
second day of August. I found what I expected, i. e.j numerous cases 
* of disease in the vicinity of Champaign and Urbana, and offers of assist- 
ance by F. W. Prentice, M. D., and M. E. C. Y. S., who is lecturer on vet- 
erinary science in the Illinois Industrial University at Urbana, and of 
Prof. T. J. BurriU, M. A., who is professor of botany and microscopist 
in the same institution. Dr. Prentice had even the kindness of offering 
to me, for experimental purposes, the free use of his veterinary infirmary 
buildings. That offer, of course, was accepted. Besides that, Dr. Prentice, 
who is a very able and well-educated veterinary surgeon, has assisted 
me otherwise very essentially in my work, and took charge of my ex- 
perimental animals whenever I was obliged to be absent for a short 
time. I am, therefore, very much indebted to him for his valuable help 
and kind assistance. Professor BurriU has assisted me in my microscop- 
ical examinations. 

Arrived at Champaign I made my plans as to the manner in which to 
proceed with my investigation. Kiiowing that an enemy can only be 
conquered by being well known, I determined to ascertain first the real 
nature of the disease I had to deal with. That accomplished, I pro- 
posed to direct my attention exclusively to investigating and ascertain- 
ing the causes, reasoning that, if the causes are known, it cannot be 
very difficult to devise proper and efficient means of prevention, and, 
perhaps, remedies that will effect a cure. At any rate, a knowledge of 
the causes of a disease affords not only a sound, but in fact the only 
basis of successful prevention and rational treatment. This plan I have 
executed as far as circumstances and the time granted ha^e permitted 
me to do. 

In order to become thoroughly acquainted with the nature of the so- 
called "hog-cholera," or more appropriately "swine-plague,'' called 
also typhoid, pig-typhoid, enteric fever, pneumo-enteric fever, hog or 
swine disease, &c., I have made during the time from August 2nd to 
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November 1, 54 visits to 26 diflferent herds of diseased swine, and 63 
post-mortem examinations^ and have examined microscopically the blood, 
diverse other fluids, morbid products, and tissues of 42 sick or dead ani- 
mals. 

Far the purpose of ascertaining the cause or causes of the disease, I 
have also made numerous experiments, a detailed account of most of 
which will be found in thi% report. After having inquired into the 
causes, I have made other experiments in regard to prevention and 
treatment. 

The following may be considered as the result of my investigations: 

1. DESCRIPTION OF SWINE-PLAGUE. 

The disease, commonly known as " hog-cholera '^ to the farmers, but 
which may, more ajppropriately, be called swine-plague — a name which 
I shall use exclusively hereafter — ^is a disease sui generis^ peculiar to 
swine, is neither cholera nor anthrax ; it somewhat resembles the enteric 
fever, or dothinenteria, of man, but is not identical with the same ; is 
communicated from one animal to another by direct and indirect infec- 
tion j has usually a subacute course; is extremely fatal, especially 
among young animals ; and exempts neither sex, age, nor breed, but 
seems to prefer, in its attacks, for reasons herealter to be explained, 
large herds, and is always most fatal in such sties, pens, and yards iu 
which many animals are crowded together. Some individual animals 
seem to have more predisposition to the disease than oilers. The 
morbid process, altiiough in all cases essentially the same, is not re- 
stricted to a single part or organ, or to a set of organs, but can have * 
its seat almost everywhere — ^in the tissue of the lungs, in the pleura 
and pericardium, in the heart, in the lymphatic system, in the peritoneum, 
in all mucous membranes, especially in those of the intestines, in the 
liver, in the spleen, and even in the skin. Only the pulmonal tissue and 
the lymphatic glands are invariably affected, 

2. THE SYMPTOMS. 

The symptoms, although presenting certain characteristics, observed 
more or less in the affected animals, vary considerably in different cases, 
even in one and the same herd^ but still more so in different herds, ana 
in different seasons and localities. The causes of these (Ufferences will 
hereafter be fuUy explained. 

To convey a better idea of the features of swine-plague, as presented 
in the living animal, I shall first give an outline of all the symptoms ob- 
served in a large number of hogs and pigs, and shall append, in order 
to show what combinations may occur in an individual animal, a de- 
scription of the symptoms presented by some of my experimental pigs. 

Swine-plague announces its presence very often by a cold shivering, 
lasting from a few minutes to several hours, frequent sneezing, and more 
or less coughing. The symptoms of shivering and sneezing are gen- 
erally noticed. At the beginning of the disease the temperature of the 
body seems to be increased. The thermometer indicated from 104° to 
lOGo F. Still, not much reliance can be placed on the temperature, as 
indicated by tiie thermometer. In some cases it was found to be very 
high— in one case as high as llio F. — ^and in others below normal. It 
was always more or less variable, and has been found decreasing at the 
very height of the disease. I have come to the conclusion that in dis- 
eases of swine thermometry is of a very doubtful practical value, be- 
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canse to ascertain the temperature of a hog, that is not extremely low 
or in a dying condition, by introducing a thermometer into the rectum, 
requires the use of force, because a hog or pig can very seldom be per- 
suaded to submit to that operation without struggling and without being 
held ; and struggling, according to my observation^increases the tem- 
perature of such an irritable animal immediately. The general appear- 
ance of the animal, if correctly analyzed, is of much more diagnostic 
and prognostic value than the differences of temperature as indicated 
by the thermometer. In diseases of swine the latter is, at best, a nice 
and interesting plaything in the hands of the inexperienced. 

The first symptoms are usually followed within a short time by a 
partial, and afterwards by a total loss of appetite ; a rough and some- 
what staring appearance of the coat of hair; a drooping of the 
ears (characteristic); loss of vivacity; attempts to vomit (in some 
cases) ; a tendency to root in the bedding, and to lie down in a dark 
and quiet comer; a dull look of the eyes, which not seldom become dim 
and injected ; swelling of the head (observed in several cases) ; erup- 
tions on the ears and on other parts of the body (quite frequent) ; bleeding 
team the nose (in a few cases); swelling of the eyelids, and partial or 
total blindness (in five or six cases); dizziness or apparent pressure 
upon the brain; accelerated and frequently laborious breathing; more 
or less constipation, or, in some cases, diarrhea ; a gaunt appearance of 
the flanks ; a pumping motion of the same at each breath; rapid ema- 
ciation: a vitiated appetite for dung, dirt, and saline substances; in- 
creased thirst (sometimes) ; accumulation of mucus in the canthi of 
the eyes (very often at an early stage of the disease) ; more or less copi- 
ous discnarges from the nose, &c. The peculiar offensive and fetid 
smeU of the exhalations and of the excrements may be considered as 
characteristic of the disease. This odor is so penetrating as to announce 
the presence of the disease, especially if the herd of swine is a large 
one, at a distance of half a mile or even farther, provided the wind is 
favorable. K the animals are inclined to be costive, the dung is usually 
grayish or brownish black, and hard; if diarrhea is present the feces 
are semi-fluid, and of a grayish-green color, and contain, in some cases, 
an admixture of blood. In a large number of cases the more tender 
portions of the skin on the lower surface of the body, between the hind 
legs, behind the ears, and even on the nose and. on the neck, exhibit 
numerous larger or smaller red spots, or (sometimes) a uniform redness 
(Eed Soldier of the English), toward a fatal termination of the dis- 
ease this redness changes frequently to purple. A physical exploration 
of the thorax reveals, if pleuritis is existing, frequentiy a plain rubbing 
sound. As the morbid process progresses the movements of the sick 
animal become weaker and slower; tiie gait becomes staggering and un- 
decided ; the steps made are short, as if the animal was unable to ad- 
vance its legs without pain ; sometimes lameness, especially in a hind 
leg (not very oft^n), and sometimes great weakness in the hind quarters, 
or partial paralysis (oftener) make Sieir appearance. The head, if the 
animal is on its legs, seems to be too heavy to be carried, and is kept in 
a drooping position with the nose almost touching the ground ; but as 
a general rule the diseased animals are usually found lying down in a 
dark and quiet comer with the nose hid in the bedding. If ja, fatal ter- 
mination is approaching, a very fetid diarrhea (usually one or two days 
before death) takes the place of the previous costiveness ; the voice 
becomes very peculiar, grows very faint and hoarse : the sick animal 
manifests a great indiff'erence to its surroundings, and to what is going 
on J emaciation and general debility increase very fast ; the skin (es- 
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pecially if the disease has been of long duration) becomes Tninkled. 
hard, dry, parchment-like, and very unclean ; a cold clammy sweat 
breaks out (observed several times, once as early as forty-eight hours 
before death), and death ensues either under convulsions (comparatively 
rare), or gradually and xrithout any struggle. A peculiar symptom, 
Tvhicb, however, has been observed only once, in a litter of nine pigs, 
about a week old, at the beginning, or in the first stage of the disease, 
may here be mentioned. It consisted in a peculiar and constant twitch- 
ing of all voluntary muscles. All nine pigs died, and I am sorry that 
I had no opportunity to make any post mortem examination. 

In some cases numerous eruptions (ulcerous nodules) appeanid on the 
tender skin on the lower surface of the body between the legs and be- 
hind the ears, and in a few cases whole pieces of skin (in one case as 
large as a man's hand) were destroyed by the morbid process, sloughed 
ofP, and left behind a raw, ulcerous surface. In another case a part of 
the lower lip, of the gums, and of the lower jaw-bone had. undergone 
ulcerous destruction. 

Wherever pigs or hogs had been ringed, the wounds thus made showed 
a great tendency to ulcerate. In several cases the morbid process had 
caused sufficient ulcerous destruction to form an opening directly into 
thenasal cavities large enough to enable the animal to breathe through, 
instead of through the nostrils, which had become nearly closed by 
swelling and by exudations and morbid products . adhering to their 
borders. 

In those few cases in which the disease has not a fatal termination 
the symptoms gradually disappear, coughing becomes more frequent and 
easier ; the discharges from the nose, for a day or two, become copious, 
but soon diminish, and finally cease altogether; appetite returns, and 
becomes normal; the offensive smell of the excrements disappears; 
sores or ulcers that may happen to exist show a tendency to heal ; the 
animal becomes more lively, and gains, though slowly, in flesh and 
strength ; but some difficulty of breathing, and a short, somewhat hoarse, 
hacking congh remains for a long time. 

Symptoms of special cases, — Experimental pigs Nos. 5 and 6, both of 
the same litter, and about fifteen weeks old, were fed on the sixth day 
of September with the stomach, cut in pieces, the csecum, and the spleen 
of exjierimental pig No. 2, which had died the same day. 

September 7. — Pig No. 5 coughs a little, but eats well : pig No. 6 has 
a slight catarrh ; some yellow mucus in inner canthus or one eye. 

September 8. — Both pigs the same as yesterday. 

September 9. — Both pigs have very good appetite. 

September 10. — Both pigs seem to be as well as possible ; consume all 
their food greedily. 

September 11. — Both pigs apparently healthy ; neither one shows any 
symptoms of disease. 

Septetnber 12. — Both pigs evidently sick; they are tardy in their move- 
ments ; their ears are (frooping ; their appetite diminished. Pig No. 5 
made attempts to vomit.* 

September 13. — Both pigs, but especially pig No., 5, are very sick ; take 
scarcely any food ; show a tendency to hide themselves in a comer ; 
coat of hair looks rough and staring ; flanks are thin ; accumulation of 
mucus in the inner canthi of the eyes. No. 6 has discharges from the 
nose, especially from the right nosMl. 

September 14. — Pig No. 5, both eyes nearly closed ; is wfeak, though not 
very ; emaciates rapidly ; appetite is poor. No. 6 has its eyes yet open; 
otherwise about the same as No. 5. 
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September 15. — ^PigKo. 6, eyes closed 5 is very loath to move, apd 
shows plain symptoms of pneumonia. Pig No. 6, too, shows symptoms 
of pneumonia, but they are less pronounced : is without appetite, and 
just as much emaciated as Ko. 5. The skin of both animals is hard and 
dry; and their coat of hair rough and staring; their bowels are costive; 
but little dung is voided. Both animals betray plain indications of pain 
and suffering 5 neither one seems to be very thirsty. 

Septeiriber 16. — Pig Ko. 5 very weak, breathes one hundred times per 
minute 5 its flanks are working forcibly ; slight lameness in left hind leg* 
Pig ]!^o. 6 is also very weak, but is yet able to run ; passed a large 
quantity of urine of a bright yellow color. The appetite of both pigs 
for food is reduced to notlung^ but both exhibit a vitiated appetite, and 
eat each other's dung, or their own, as soon almost as it drops. The 
skin is very hard to the touch, parchment-like, and seems to stick to the 
bones. In the evening pig No. 5 is extremely weak ; is scarcely able to 
move ; its breathing is difficult and distressing. No. 6 is about the same 
as in the morning. 

September 17. — ^Pig No. 6 shows symptoms of dropsy in the chest, and 
breathes with great difficulty, about one hundred times per minute. In 
the evening the pumping motion of the flanks is increased, but the res- 
piration is slower — about flfly-six breaths per minute. Pig No. 6 is a 
little more lively than No. 6, but also very sick, and has no appetite. 
Both pigs faUed to void any dung from 8 o'clock a. m. to 6 o'clock p. m. 

September 18. — ^Pig No, 5 exceedingly emaciated, some ratthng ncdse 
in the respiratory passages. Pig No. 6 about the same as yesterday. 

September 19. — Pig No. 6 emaciated to the utmost, but otherwise ap- 
parently not worse. Pig No. 6 shows apparent improvement ; is a little 
livelier than before; has some appetite; consumed one ear of com dur- 
ing the last twenty-four hours. In the evening pig No. 5 breathes with 
the greatest difficulty, one hundred and four times per minute. No. 6 
unchanged. 

September 20. — ^Pig No. 5 very sick; breathes with great difficulty. 
No. 6 apparentiy improving 

September 21. — ^Pig No. 5 just alive. Both pigs have been lying nearly 
all day in one comer of their sty, their noses buried in the bedding. 
In the evening pig No. 5 is perspiring; sweat cold and clammy. 

September 22. — ^Pig No. 6 breathes sixty-four times per minute, with 
jerkmg motions of the flanks, and so far has been more or less consti- 
pated, but now has diarrhea; feces grayish-green, semi-fluid, and ex- 
ceedingly fetid. Pig No. 6 is less emaciated than No. 5, has no diarrhea, 
and eats a little. Urine of No. 6, examined under the microscope, con- 
tained innumerable bacillus-germs (micrococci of HaUier), and a few 
bdciUi 8u%8,* (See drawing I, fig. 1.) 

September 23. — ^Pig No. 6 a mere skeleton, and extremely weak; 
breathes only forty-eight times per minute. Pig No. 6 not quite so low ; 
breathes only thirty-six times per minute. In afternoon pig No. 5 too 
weak to stand on its legs ; breathes fifty-two times i>er minute ; is sweat- 
ing; the sweat cold and clammy. Seeing that the animal could not 
possibly live till next morning, and desiring to make the post-mortem 
examination before putrefaction should set in, I killed pig No. 5 by 
bleeding at 6 o'clock p. m. (As to result of post-mortem examination, see 
chapter on Morbid Changes.) 

September 24. — ^Pig No. 6 very sick ; eats scarcely anything. 

■I ■■ ■ .III..!. ..■ .II....I.II.. .1 i .1 ■■! ^^^m^mmatmmmam 

*I have chosen the name ^^hacillus aitis" because the hacilli, as wiU appear here- 
after, seem to be peculiar to swine-plague, and have not been before named as far as 
I have been able to learn. 
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September 26. — ^Pig No. C shows slightly increased appetite, and faHy 
as much, if not more, liveliness than on any day last week. It almost 
seems as if some real improvement is going on, notwithstanding very 
serious morbid changes must have taken place. 

September 26. — ^Pig No. G eats some in the morning, but does not seem 
to care for any food at noon ; appears to be a trifle bloated ; droops its 
head, and holds its nose to the ground. 

September 27. — ^Pig No. 6 decidedly worse ; breathes seventy-two times 
per minute; head (bx)opiBg; nose to the ground; back arched; skin 
very diy and hard to the touch ; no appetite whatever. 

September 28. — Pig No. C, wmch was very low last night, has some- 
what recuperated, and is moving again ; consumed some water, and also 
a little food. 

September 29. — ^Pig No. 6 exceedingly emaciated and very weak; 
breathes thirty-eight times per minute; holds its nose persistently to the 
ground, and has no appetite whatever^ 

September 30. — ^Found, pig No. 6, at 7 o'clock a. m., lying dead in a 
comer of its sty. (See chapter on Morbid Changes as to result of poftt 
mortem examination.) 

It may be weU to add a brief account of the symptoms and the prog- 
ress of the disease, as observed in experimental pig B, a sow pig, 
about fourteen wecKS old, and of mixed Poland China and Berkshma 
stock. Pig B was put in pen No. 3, together with pig No, 6, on Sep- 
tember 24. The same was and remain^ perfectly healthy until Octo- 
ber 2^ when the first symptoms of disease made their appearance. I 
find m my diary the foUowizig notes: 

October 2. — ^I^g B shows symptoms of sickness ; sneezes ; has an erup- 
tion on both ears; is not quite as lively as it used to be; appetite is 
diminished ; curl is out of its tail. 

October 3. — ^Pig B has but little appetite ; is decidedly Bick. In after- 
noon shows unmistakable symptoms of sickness ; ears are drooping; no 
appetite; great tendency to lie. down in a comer; hides its nose in the 
bedding. 

October 4. — ^Pig B about the same as yesterday ; has eaten a little. 

October 5. — ^Pig B hides its nose in the bedding ; has no appetite what- 
ever J emaciation has taken place. B, although a week ago a better and 
heavier pig than C, a fidl sister, and of the same litter, is now consid- 
erably lighter. 

October 7.— Pig B very sick ; still, seems to have a desire to eat, but 
takes hold of an ear of com so feebly as to make it appear that it has 
not sufBcient str^gth in the jaws to shell the com ; gave it, therefore, 
shelled, 

October 8, — ^Pig B very sick ; hides in its corner ; ears are cold ; other 
I)arts of the body warm; no appetite; great indifference to snrronud- 
ings; emaciation rapid. 

October 9. — ^Pig B about the same as yesterday. 

October 10. — Pig B is getting worse ; does not eat anything. 

October 11. — ^Pig B found d^uA. in its pen in the morning. 

These three cases show that the symptoms vary in different caseSy 
and that those which are constant can scarcely be considered as very 
characteristic. Still, if the various symptoms presented by an indi- 
vidual animal are taken as a whole, a diagnostic mistake is scarcely 
,possible. 

The diagnosis is very easy, especially if swine-plague is known to be 
prevailing in the neighborhood, or has already made its appearance in 
the herd, and if the anamnesis, and the fact that many ammals are 
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attacked at once^ or mthin a short time and in rapid succession^ are 
taken into consideration. As symptoms of special diagnostic Talue, 
scarcely ever absent in any case, may be mentioned the drooping of 
the ears and of the head; more or less coughing; the duU look of the 
eyes; the staring appearance of the coat of hair; the partial or total 
want of appetite for food; the vitiated appetite for excrements; the 
rapid emaciation; the great debility; the weak and undecided, fre- 
quently staggering, gait; the great indifference to surroundings; the 
tendency to lie down in a dark corner, and to hide the nose, or even 
the whole head in the beddiug, and particularly the specific, offensive 
smell, and the peculiar color of the excrements. This symptom is al- 
ways present, at least in an advanced stage of the disease, no matter 
whether constipation or diarrhea is existing. As other characteristic 
symptoms, though not present in every animal, desen^^e to be men- 
tioned: frequent sneezing; bleeding from the nose; sweUmg of the 
eyelids; accumulation of mucus in the inner canthi of the eyes; at- 
tempts to vomit, or real vomiting; accelerated and difficult breathing: 
thumping or spasmodic contraction of the abdominal muscles (flanks) 
at each breath, and a peculiar, faint and hoarse voice in the last stages 
of the disease. 

3. THE PROGNOSIS AND TERMINATION. 

The prognosis is decidedly unfavorable, but is the more so the younger 
the animals or the larger the herd. Among pigs less than three months 
old the mortality may be set down as fix)m 90 to 100 per cent.; among 
animals from three to six or seven months old the same is from 75 to 90 
per cent. ; while among older animals that have been weU kept and are 
in good condition, and naturally strong and vigorous, the mortality some- 
times may not exceed 25 per cent., but may, on an average, reach 40 to 
50 -p&r cent. The prognosis is comparatively favorable only in those few 
cases in which the morbid process is not very violent ; in which the seat 
of the disease is confined to the respiratory organs and to the skin; in 
which any thumping or pumping motion of the flanks is absent; and 
in which the patient is, naturally, a strong, vigorous animal, not too 
young and in a good condition; further, in which but a few, not 
more than two or three, animals are kept in the same pen or sty, and 
receive nothing but clean uncontaminated food and pure water for drink- 
ing, and in wMch a frequent and thorough cleaning of the sty or pen 
prevents any consumption of excrements. 

The duration of the disease varies according to the violence and the 
seat of the morbid process, the age and the constitution of the patient, 
and tiie treatment and keeping in general. Where the morbid process 
is violent, where its principal seat is in one of the most vital organs — 
in the heart, for instance — ^where a large number of animals are kept 
together in one sty or pen, where sties and pens are very dirty, or where 
the sick animals are. very young, the disease frequently becomes fatal in 
a day or two, and sometimes even within twenty-four hours. On the 
other hand, where tiie morbid process is not very violent or extensive, 
where the heart, for instance, is not seriously affected, and where the 
patients are naturally strong and vigorous, and well kept in every 
respect, it usually takes from one to three weeks to cause death. If 
the termination is not a fatal one, the convalescence, at any rate, re- 
quires an equal and probably a much longer time. A perfect recovery 
seldom occurs; inmost cases some lasting disorders — ^morbid changes 
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which can be repaired but slowly or not at all — remain behind, and inter- 
fere «iMca or leFis with- th^ growth a.nd .fattiuiiug of the animaL^. - 

r ■' ' ''■■'. ■ I ' ■• .■.'•• Ill' ilit'O: 

own ■'•' .t 1 >;.."!.. ' • ■ ..)•"'••■■(.'. 

thos ■ ; ii'» Sli' ' •.:..;•• ;' • ' .'■ • 1 • ■ 

cons • •, i:-!v^<s t :■• . . • '].['•■'..'.'■ • . . : :' . . ■ ' 



.. • 1 . * • » 



Tl- • • • •■'..•' ' • ■ 

cha] ' • . • , » • 

its «• . ■ :• • ^ ' 

ther ,...••■ •:'.:.■'.■ 

que] ' •..■.' \> ', • . 1 . 

instj^- ' • • ■ -■ f:v. 

cau5' . ■ ■ • -..oi. 



I I , s • 



II • 1" 



had '.']/' tl, «^i :'• 'I 

the '. ■ .».• i.'iic T>i«.'<^« ' 

long 'I ■ ' ' '"j» "M •. i--" • 

othe J (' 1 ••{• i.t i .* '•' • ■ • • 

Inal ■'•.'^<* '.;-'• !! • • • ' 

prin • lib I ■ • 

had 

and 

inm ; . 

chai 

othe 

sera 

bloo 

Bide.' 

out: 



• iv: 



ftinc . 

of t} . :• i Hit 

—of 

of tl... ' . •!• /. •• • • . ■ • ..•••- V. 

may t . i .•'■••:•••• . •. " .* 

beer *•• .•^••f> .• •- ■ • . '.v 

morl 1 . • ... • 

1, ..ii a '»•• ..•;...,.. 

of t)--- hirfT- , ". • 

seru..i .<"•;•• . * ' • 

char • * 

thel. 

the] ■ • . !: ...f 

ptOn . ., 

char .•...;;•■' i» - 1-; 

had ■• • { . i •" ' i • ' ."i.'-j •' 

bloo * • • , • t . ♦ M ■ *{.v • r\\ : 

but: ...>,(..•,. I' ■ ; ■ i«ini 

were • .. ■• ^■' ' .•••••:• -1.1 

lung'. •••••• 'J .:'.!'•.'! i. '•■ •■ '8.1' 

enla" ♦ • . ■;." * u-m . - .' ,; •■. 



( ; 

,!♦' 



i' ••: 



.— .-1 



swixi') I'l'A'i; li- 
ft H>>|>»ri ( oi>.»i><iSM>n<-.- of A^i'h •il<>ii>.' I'..r IH7K. Philc I. 



II^H'Hixrol'nifl.l 



26 DISEASES O^ SWINE AND OTHER ANIMALS. 

which can be repaired but slowly or not at all — ^remain behind, and inter- 
fere more or less with the growth and fattening of the animal. 

From a pecuniary standpoint, it makes but little difference to the 
owner whether a pig affected with this plague recovers or dies^ because 
those which do survive nsually make very poor retu^s for the food 
consmned, unless the attack has been a very mild one. 

4. MORBID CHANGES. 

The morbid process, although everywhere essentially the same (see 
chapter on Contagion, Causes, and Kature of Morbid Process), can ha/ve 
its seat in many different organs or parts of the body, and produces, 
therefore, a great variety of morbid changes. The disease, in conse- 
quence, very often presents a somewhat different aspect in different 
animals. In some cases the principal seat of the morbid process is in 
one organ or set of organs (organs of respiration and circulation, for 
instance), and in others in entirely different parts (intestinal canal and 
organs of digestion, &c.) Death, therefore, has very often a different 
cause in different cases; in some cases it results from a cessation of the 
functions of the heart, the lungs, &;c., and in others it is in consequence 
of the inabihty of entirely different organs to perform their functions, 
— of the digestive apparatus, for instance. 

But few morbid changes have ever been found entirely absent at any 
of the flffcy-three post-mortem examinations made since August 2, and 
may, therefore, be considered as a constant occurrence. All others have 
been found absent a larger or smaller number of times. These constant 
morbid changes consist— 

1. In a more or less perfect hepatization of a larger or smaller portion 
of the lungs, or a more or less extensive accumulation of blood, blood- 
serum and exudation in the pulmonal tissue. In. some cases the morbid 
changes (hepatization) found in the lungs are so extensive as to cause 
the latter, if thrown into water, to sink like a rock, but in other cases 
the hepatization is limited to about one-sixth or one-eighth of the whole 
pulmonal tissue. In some cases, especially those in which the morbid 
changes were of a recent origin, no real hepatization, fully developed, 
had yet been effected ; the lungs were merely gorged with exudation or 
blood-serum ; the texture was not yet destroyed or seriously changed, 
but innumerable small red spots or specks, indicating incipient embolism, 
were plainly visible to the naked eye. (See photograph, Plate I, half-size 
lungs, right side of experimental pig No. VII, and photograph, Plate II, 
enlarged section of same lungs.) hi other cases a part of the exudation 
had changed, organized, or become a part of the tissue, and had caused 
the latter to become more or less perfectly impermeable to air. In some 
lungs hepatization was found only in certain insulated places, while in 
others the hepatization extended uninterruptedly over whole portions. 
In all these cases in wliich the hepatization was very limited, it was found 
principally in the anterior lobes. In some animals (that is in those which 
had been sick for some time), old or so-called gray, more recent or brown, 
and very new or red hepatization were frequently found side by side, or 
in more or less distinctly limited patches, showing plainly that the moroid 
changes had not been produced at once, but at several intervals. In 
others, usually the upper parts of the same lungs, the exudation or blood- 
serum had been recently deposited, and was yet in a fluid condition. The 
blood-serum, examined under the microscope, invariably contained, be- 
sides blood-corpuscles, numerous bacilli suis^ some moving and some with- 
out motion, and innumerable baciUus-germs, of which some had buddedy 



SW1X1-; i''i;\-i-;n. 



^ 



26 DISEASES O^ SWINE AND OTHER ANIMALS. 

which can be repaired but slowly or not at all — remain behind, and inter- 
fere mom Q£ 1mA witk tJiA grnwii-h and fnffAnhifr of the animal. . . 

tho ^'Vy |«<<T U-. i ■•• : • • 

COD ' • • wr\ ,u:'fl ■• : \ 

I. 

n .... 

cha < . . • . :■ •• k' ! M 

its ■> •' •!'*•. I ';•• • 

the: .1. .;»:•':• "'• '. I 

que • . ;^ • • • --^r ■■ •" -t'-.' : • •. 

anil •■ " •* ' . '.•■-:<., 1 >• .: .!' iii(' ! . 

one • ■ ^• » ; •^.^ n' '• >i»^-:.li'\ 

insi .'.'.•'» i- -t I .; 

OrgJ' • ' • ... . ;:.(l<'!wi('. t; 

cau. •.-.. \s i :».-•■ "t, 

fan< • • ' • . ' ■; • .:.i<l ••: : 

oft • '■ 

— 0l • •^ 

of t 

ma^ • - • (n\^'< ;• :• - * i* • • . . 

beei , • - t l:.ij . .••?•>. .jjui • • 
mor iNist- — 

1. ■ -*S ]K . ; >- ;■ 

of t. 'H- .••'■♦ • '. 

sera ' ■ • ir ♦."• . '. 

chai . 5) i« • •• 1 

the ; i : . ' 

the } I • • • » * 

pnln . • . 

char . * ♦ . : 

had ' .} . 

buti- •' ^. )>' • ..• :■ ■' 






' I- . • 



f «■ 



were •• • '^''* . 

lung . \.>! . :. • .. ,»ig- 

enla'. '■ --nvi . ■•. ii- ?» 

had 'III'/ ' •' :••• :: ' 

the 1- !'(' f ;'" • 

lung • -n ' 

othe ' . .• 

Inal - J 

print 

had 

and .... • • j'l": 

inm* . • :- 

chan 

othe: ' 

serui • ' ♦ 

bloo< • j* ' 

Bides : I, 

out 1 ' -••■.%.:»'.• I L. M»i . 



1 



swixi'; i''i;\-i-;n. 



DISEASES OF SWINE AND OTHER ANIMALS. 27 

some were budding, and others had conglomerated. (See drawing U, 
figs. 3 and 4, and drawing III, fig. 1.) 

2. The lymphatic and mesenteric glands were found invariably more 
or less enlarged. In some cases they presented even a brownish or 
blackish color, and contained not only deleterious matter, but even effu- 
sions of blood inmif&cient quantities to push aside the normal glandular 
tissue. Whether neoplastic formations (a proliferous growth of cells) 
had taken place I have not ascertained, but have not the least doubt 
that it had. Under the microscope, particles of lymph and glandular 
substance, taken from the interior of the lymphatic gland, presented, 
besides normal tissue and lymph-corpuscles, a few blood-corpuscles, 
some granular detritus, and innumerable bacilli and bacillus-germs. (See 
drawings III and lY, figs. 5 and 3.) As lymphatic glands always most 
conspicuously enlarged and morbidly changed, may be mentioned the 
superficial and deep inguinal and the axillary glands, the bronchial and 
mediastinum glands in the chest, and the mesenteric, gastric, gastro- 
epiploic, and hepatic glands in the abdominal cavity. 

3. The trachea and the bronchial tubes contained in all cases more or 
less of a frothy mucus — ^in some cases the bronchial tubes were frill of 
it — ^which consisted, examined under the microscope, of broken-down 
epithelium-cells, and contained a large number of bacillus-germs and 
bacillL (See drawing III, fig. 2.) The mucous membrane of the trachea 
ajid of the bronchial tubes appeared to be congested, and more or less 
swelled in every case. 

4. The pulmonal and costal pleura, the mediastinum, and the pericar- 
dium presented almost invariably some morbid changes ; only in a few 
cases no visible morbid changes could be found. In some animals those 
membranes appeared to be smooth, but either the thoracic cavity or the 
pericardium, usually both, contained a smaller or larger quantity (from 
one ounce to one pint or more) of straw-colored serum. In a great 
many cases one or more, and sometimes all, of those membranes were 
coated to some extent with plastic exudation. In several cases a more 
or less firm adhesion between costal and pulmonal pleura and mediasti- 
num, between pulmonal pleura and diaphragm, or between pulmonal 
pleura and pericardium, had been effected. In a few cases the whole 
surface of the lungs appeared more or less firmly united with the walls 
of the thorax. In one case the whole external surface of the heart was 
firmly, and in another one partially, coalesced with the inner surface of 
the pericardium. The pig (a fine animal about four months old), in 
which the pericardium adhered with its whole interior surface firmly and 
inseparably to the external surface of the heart, had severe convulsions 
during life. It was killed in my presence by a professional butcher, 
who stuck it iQ the usual way and severed the trunk of the carotides ; 
only a few drops of blood issued, but the pig died immediately. The 
other morbid changes consisted in hepatization in the lungs, enlargement 
of the lymphatic glands, and the presence of large and numerous mor- 
bid growths in the caecum and colon. 

5. In nearly every animal the heart itself has been found more or less 
affected in one way or another. In some animals it was flabby and 
dilated, but in most cases it was more or less congested. The capiQary 
vessels, especially of the auricles, were, in a large number of cases, 
gorged with blood to such an extent as to give .them a brownish-black 
appearance, almost similar to gangrene. On closer inspection, however, 
it could be seen very plainly that the brownish-black color was caused 
exclusively by an accumulation of blood in the capillary vessels. 

6. In forty-eight cases out of fifty-three, characteristic morbid changes 
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have been found in the csecum and colon. The same consist in pecnlicrr 
morbid growths or nlcerous tumors on the mucous membrane of those 
intestines. They are of various sizes, nearly round or (sometimes) ir- 
regular in shape, more or less elevated above the surface of the mucous 
membrane, and frequently, especially the older and larger ones, dark- 
pigmented on their surface. Their size varies from thkt of a pin's head 
(incipient tumors or nodules) to that of a quarter of a dollar. The 
smaller ones are usually of an ocher color, and but slightly projecting 
above the surface of the mucous membrane (see photograph, Plate III), 
but the larger ones are of a grayish-black-brown (see photograph, Plate 
rv,) or blackish color 5 project considerably above the si:5face of the 
membrane, in some cases fully half an inch; have usually a slight con- 
cavity in the center, and frequ ently a plain neck or thick pedicle. (See 
photographs. Plates Y, YI, and YII.) Under the microscope these mor- 
bid growths or excrescences appear to be composed, on their surface, 
of a granular detritus and morbid epithelium cells, and contain innu- 
merable hddlli suiSj some of which have a very rapid motion. (See 
drawing Y, fig. 1.) The stroma of these morbid growths consists mainly 
of a dense connective tissue. In some cases these morbid growths, es- 
pecially the smaller ones, or those of a recent origin (see photograph, 
Plate III), are situated merely on the surface of the mucous membrane, 
and are easily scraped off with the back of the scalpel. Thus removed 
they leave behind a,n uneven, excoriated surface, not dissimilar to gran- 
ulation. The older and larger tumors, however, extend deeper into the 
membranes of the intestine; they usually penetrate the mucous mem- 
brane, and extend into the muscular coat, and even penetrate the latter, 
and extend into the external or serous membrane. In some cases all 
three membranes of the caecum or colon have been found degenerated 
and destroyed beneath such a morbid growth, so as to show perforation 
on the removal of the latter. The immediate surrounding of such a 
deep-seated degeneration presented some, but not very much, inflamma- 
tion. These morbid growths, usually, were found most developed near 
the ileo-caecal valve in the caecum, but also in larger or smaller numbers, 
and of various sizes, large and small, in all parts of the caecum and 
colon. 

7. The same, or very similar morbid growths, occurred also, though 
not so often, in other intestines. In one case (experimental pig No. 
YII) a diffuse, decaying morbid growth coated the whole interior sur- 
face of the jejunum for a length of several feet. Examined under the 
microscope it was found to consist of broken-down epithehum cells and 
a granular detritus, and contained numerous bacilli and bacillus-germs. 
(See drawing YI, fig. 1.) 

In another case one ulcerous tumor was found on the mucous mem- 
brane of the gall-bladder. In three cases the same, or at least very 
similar morbid changes, presented themselves on the mucous membrane 
of the stomach. (See photograph, Plate YIII.) In a few cases some 
ulcerous tumors were found in the duodenum, and in one case even in 
the right horn of the uterus. In a few cases similar morbid changes — 
small, knotty, tubercle-like, yellowish, or ocher-colored excrescences of 
the size of a smaU pea — were found on the suiface of the spleen. In 
one case similar small excrescences were also found on the external sur- 
face of the vena cava i)osterior. In two cases the liver was found to be 
degenerated by an hypertrophic condition of the connective tissue, a 
morbid change which may or may not constitute a product of the mor- 
bid process of swine-plague. 

8. Morbid changes in the serous membranes of the abdominal cavity« 
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In some cases the peritoneum and the serous membranes of the intes- 
tines appeared to be perfectly smooth, but a larger or smaller quantity 
of straw-colored serum, from two ounces to one quart or more, was found 
in the abdominal cavity. In others, adhesions between the intestines 
and the peritoneum, between the intestines themselves, or with other 
organs, had been effected. More or less coalescence between caecum 
and colon, between caecum and ilium, or between the convolutes of the 
colon, sometimes not separable except by means of the knife, presented 
itself in almost every case, in which tiie ulcerous tumors or morbid 
growths in the caecum and colon were extensive, large, and suGfficiently 
deep-seated to affect the serous membrane. 

9. The contents of the gall-bladder in a large number of cases were 
found to consist of a semi-solid, granular, and dirty brownish-colored 
substance. In most ' of those cases, however, the ductus choledochus 
appeared to be thickened, and its membranes swelled ; and so it may 
be that the semi-solid condition of the bile was due, to some extent, to 
the partially or totally obstructed passage. 

10. In one case a morbid enlargement or hypertrophy of the pancreas 
presented itself, and slight changes (congestion) were found in a few 
cases in the kidneys. 

11. Morbid changes, similar in every respect to those occurring on the 
mucous membrane of the caecum and colon, presented themselves in 
two cases on the conjunctiva, or mucous membrane of the eye. But as 
the conjunctiva is exposed more or less to the influence of the atmosphere, 
the morbid growth was not projecting in the same way as in the caecum 
and colon above the surface of the membrane ; the decay was more com- 
plete, and, perhaps, more rapid, so that instead of an excessive growth 
loss of tissue could be noticed. In both cases the eyes themselves 
api)eared congested, and the animals seemed to be perfectly bhnd. 

12. In one case the gums of the lower jaw presented similar changes, 
but in these, too, considerable loss of tissue had taken place. The mor- 
bid process extended into the lower jaw-bone, and enough of it had been 
decayed and destroyed tp expose the roots of the incisors, and to cause 
some of them to drop out. 

13. Morbid changes, ulceration, and decay have been observed twice 
in one of the spermatic chords of pigs which had been castrated a short 
time before the disease was contracted. In both pigs an abscess was 
found in the scrotum, the only instance in which real matter .or pus 
was observed. 

14. In nearly all those hogs and pigs which had been ringed to pre- 
vent them from rooting, the parts thus wounded presented more or less 
decay, in about a dozen cases to such an extent as to cause a formation 
of large holes directly fit)m the superior surface of the nose into the nasal 
cavities. These holes presented very ragged or corroded borders, coated 
with a dirty-yellowish detritus, and were, in several instances, suffi- 
ciently large to enable the animals to breathe through, instead of through 
the nostrils. 

15. Morbid changes in the skin, but of a different character, were 
found to be of frequent occurrence. In three or four cases numerous 
small morbid growths (eruptions) extending but slightly into the cutis, 
but causing a complete degeneration of the epidermis, and leaving be- 
hind, if removed, an uneven, raw, or excoriated surface, in appearance 
not unlike granulation, were found on the comparatively fine skin on 
the lower surface of the body, between the legs and behind the ears. 
In two other cases whole pieces of degenerated and decayed skui had 
sloughed off and fallen out. The corroded borders and the .bottom of 
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the ulcers, thus produced, were coated with a dirty-yellowish looking 
granular detritus. 

In a great many cases, that is, in nearly half of the whole number ^ 
examined, red or purple spots and patches, and even continuous or con- 
fluent redness, of a purple hue, presented themselves in the skin on the 
lower surface of the body, between the legs, behind the ears, &c. At the 
autopsy the skin and the subcutaneous tissue appeared to be congested, 
the capillary vessels were gorged with blood, and more or less exuda- 
tion and small extravasations of blood were found to have taken place. 
In one case a large piece of skin on the lower surface of the body was 
mortified. 

10. In two cases quite extensive extravasations of blood presented 
themselves in the mucous membrane of the stomach and intestines. 

17. The blood presented some quantitative and qualitative changes in 
ev«ry case. Its quantity appeased to be diminished in every animal, 
in some cases to such an extent that not more than, say, four or five 
ounces could have been collected if the animal had been kiUed by bleed- 
ing. Still, the actual want of blood was never as great as it appeared 
to be, because a considerable quantity was locked up in the tissues, 
especially in the lungs, and had become stagnant in the capillary ves- 
sels. The blood was dark-colored in all cases in which death had been 
caused by extensive morbid changes in the lungs, or ia which, on ac- 
count of those changes, respiration had been very imperfect; but it 
presented a normal color, and was perhaps a little lighter colored and 
thinner or more watery than in a healthy hog, in all cases in which 
death had been caused by other morbid changes, or ia which the affec- 
tion of the lungs was comparatively unimporSint. It invariably coag- 
idated as soon as it became exposed to the influence of the atmosphere, 
to a loose and spongy clot, containing a considerable quantity of serum. 
Hence, it must be supposed that it was rich in fibrinogen, but probably 
poor in fibrin, a condition due, unquestionably, to the fact tiiat during 
the disease the process of waste had been largely in excess of that of 
repair. 

Under the microscope the blood-corpuscles of fresh blood appeared 
sometimes nearly all normal or round, and sometimes more or less angu- 
lar and star-shaped, but after a while they all became more or, less an- 
gular and of an irregular shape, and showed more or less tendency to 
congregate in rows and clusters. The fresh blood contained numerous 
bacfllus-germs, many of them simple, small, round bodies, some in pro- 
cess of budding, others budded or double, and stjjil others congregated 
into, apparentiy, viscous clusters. (See drawing II, fig. 1 j drawing IV. 
fig. 4; drawing VII, figs. 1 and 4; drawings VIII, IX, and X, fig. 1.) 
In a few cases fully developed bacilli suis were found in the fresh blood, 
but they were, comparatively, few in number. In blood which had been 
kept twenty-four hours or longer in well-closed vials, baeilli were always 
more numerous, and sometimes were found in large numbers. A^ soon, 
however, as putrefaction or decomposition had set in, the bacilli disap- 
peared. Wliite blood-corpuscles, a few in number, were found only in 
three or four cases. 

18. A microscopic examination of the blood-serum or exudations, 
deposited in the pulmonal tissue, invariably revealed, besides some 
angular red blood-corpuscles, an immense number of ba^lli suis^ and of 
baciQus-germs in all stages of development, single, budding, budded, 
or double, and congregated into clusters. (See drawing III, ng. 1, ana 
drawing II, figs. 3 and 4.) 

That every one of these morbid changes does not occur in one and the 
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same animal, and that sometiines some and sometimes others are more 
developed and constitute the immediate cause of death, has already- 
been indicated, and does not need any further explanation. To convey, 
however, a clearer idea of the morbid features and changes presented 
after death, I will copy from my notes the result of the post-mortem 
examinations of a few of my experimental pigs. Of pigs ^os. 5 and 6 
the symptoms, observed during life, have already been noted. 

Po«t'W4)rtem examination of pig N'o. 5. — On opening the chest, the ribs, 
usually tough in a young animal, broke very easily, and seemed to be 
deficient in organic substances. No serum in the chest; pulmonal pleura 
rough, partially coated with plastic exudation; lower half of both lobes 
of lungs hepatized; no serum in the pericardium, but apex of heart 
firmly coalesced with the inner surface of the pericardium; thick, white, 
and frothy mucus, but no strongili paradoxi in trachea and bronchial 
tubes. CsBCimi and colon firmly agglutinated to each other with their 
external surfaces: adhesion separable only by means of the knife. Nu- 
merous large and small ulcerous tumors or morbid growths in both 
caecum and colon. (See photograph, Plate V, which shows the caecum, 
and Plate YI, which shows the colon, natural size of pig No. 5.) Lym- 
phatic and mesenteric glands enlarged. Ulcerous decay in mucous 
membrane of the stomach. (See photograph, Plate VIIJ, which presents 
the interior surface of the stomach of pig No. 5, natural size.) Besides 
those essential, changes mentioned^ one large nematoid was found in tiie 
ductus choledochus, extending from the duodenum through the chole- 
dochus and the gall-bladder into an hepatic duct. Another worm of 
the same kind was found in the caecum. 

Atitopsy of pig No. 6. — ^An abscess in right side of the scrotum, 
about seven-eighths of an inch in diameter, and connected with ulcera- 
tion in right spermatic chord: Inguinal and axillary lymphatic glands 
considerably enlarged. One-fourth of right and one-fifth of left lobe 
of lungs hepatized; the rest gorged with blood-serum or exudation. 
Caecum and colon agglutinated to each other ; caecum also adhering to 
peritoneum. Mesenteric glands very much enlarged ; right spermatic 
chord ulcerated. (Pig had been castrated a few weeks before it con- 
tracted the disease.) Extensive morbid growth, in process of decay, in 
caecum, and also a large number in colon. Some exudation on lower 
surface of spleen. Ulcerous decay in mucous membrane of anterior 
portion of stomach, and wine-colored infiltration and extravasations of 
blood in mucous membrane of pyloric portion of same iutestine. 

Autopsy of pig B. — Some redness between hind legs and on lower sur- 
face of the body ; greenish mucus oozing from the nose ; axillary and 
inguinal glands very much enlarged ; ribs deficient in organic substances, 
at any rate very brittle; both lungs spotted all over, indicating plaiidy 
capillary embolism in early stage of development ; hepatization limited, 
iust commencing ; lymphatic glands in chest very much enlarged ; the 
heart, but especially the auricles, very much congested ; auricles almost 
black ; small quantity of straw-colored serum (not exceeding two ounces) 
in thoracic cavity, and still less in pericardium. In the abdominal cav- 
ity mucous membrane of anterior part of stomach wuie-colored ; some 
diffuse morbid growth, in process of decay, in posterior (pyloric) portion 
of same membrane. No food whatever in stomach and intestines; bile 
thickened, semi-solid ; no ulceration nor any morbid growth whatever 
in caecum, colon, or any other intestine. 

Results of post-mxyrtem examination of experimental pig No. VI. — ^Decay- 
ing blotches or nodules of the size of a five-cent piece and smaller on 
skin of lower surface of body and between the legs; right spermatic 
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chord ulcerated, and an abscess the size of a hen's egg in right side of 
scrotum. Internally all lymphatic and mesenteric glands enlarged: 
anterior portion of both lungs everywhere, with their whole external 
surface, and posterior portion at some places adhering (coalesced) to the 
costal pleura ; numerous smaller and larger embohc tubercles, present- 
ing the appearance of incipient abscesses, in anterior portion of both 
lob^s of the lungs, but more numerous and more developed in right lobe 
than in the left 5 remainder — ^posterior parts of both lobes — gorged with 
exudation; small quantity of straw-colored serum in the chest and in 
the pericardium. In abdominal cavity, liver rather hard (sclerotic), its 
connective tissue apparently hypertrophied. One small tape-worm, not 
over one and a half inches long, in jejunum^ and numerous small, incip- 
ient morbid growths or ocher-colored decaying nodules in caecum. (See 
photo^aph, Plate III.) No other morbid changes. 

Besides these numerous morbid changes, which must be looked ux>on 
as products of the morbid process of swine-plague, some species of en- 
tozoa, a few of which have already been mentioned, have occasionally 
been met with ; but as their presence is merely accidental, that is, has 
nothing whatever to do with the disease in question, a brief mention of 
this occurrence will be suf&cient. Strongil/us paradoxtis has ibeen found 
in small numbers in the bronchial tubes of a few pigs in one herd only — 
Mr. Bassettfs. Trichocephalvs crenatvs (whip-worm) has been found in 
small numbers in the blind end of the caecum of four animals, belonging 
to two different herds. A small tape-worm was once found in the 
jejunum, as has been stated, and a few other entozoa (nematoids) were 
found in four or five instances in the choledochus, gall-bladder, and 
hepatic ducts (in one case as many as twelve worms), and twice in other 
intestines. 

What I have so fia>r related was comparatively easily ascertained. Nu- 
merous examinations of diseased animals, frequent visits to affected hi3rds, 
and Mty-tliTGe post-Tnortem examinations revealed the facts, and all that 
was necessary was to observe and take notes. But the principal object 
of the investigation was to devise means to prevent the immense losses 
caused every year by that most fatal disease, swine-plague. (I have 
adopted that name, because the disease, if anything, is a real plague : 
and the name is sufficiently comprehensive to cover the whole morbid 
process, and so simple that I have no doubt it will soon supercede, even 
among farmers, that very improper name of hog cholera.) 

To devise such means, a more reliable basis than a mere knowledge 
of the various features 01 the disease had to be gained. The real nati^ 
of the morbid process, and the true cause or causes, had to be ascertained. 
Above all, it had to be decided as to wheUier swine-plague is a con- 
tagious disease or not : and if contagious, the means by which the 
contagion is conveyed n*om one place and irom one animal to another; 
the manner in wlach it enters the animal organism, and, if possible, 
the nature of the same. This could not be done by simply visiting 
diseased herds and examining sick and dead a.nimals ; it was necessary 
to make experiments and to observe and to record the results. This 
I have done, and before I proceed any further it may be best to give, 
first, a condensed account of the experiments which I have made for 
the purpose of settling those points, so as to give others an opportu- 
nity to form an opinion as to the correctness of the conclusions I have 
arrived at. I will mention again, that in making those experiments, 
in noting the results, and in making the necessary and very numerous 
microscopical examinations, I have been ably assisted by my Mends, 
Dr. P. W. Prentice and Prof. T. J. Burrill, of the Illinois Industrial 
University. I commenced those experiments after I had gained con- 
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idderable infonnation as to the various features of the disease durmg 
life and after death, and as to the conditions and surroundings under 
which the same makes its appearance. The first series of experiments 
has been made for the purpose of settling the question as to the con- 
tagiousness or non-contagiousness of Swine-Plague. This was the more 
necessary from the fact that those who had snfiered severe losses were 
decidedly divided on that question. 

FIBST SEBIES OF EXPERIMENTS. 

Affcer encountering considerable difficulty in findingindubitably healthy 
pigs, belonging to a perfectly healthy herd, which had never been in con- 
tact with leased animals, I succeeded finally, on the 20th of August, in 
buying of Mx. Harris, south of Champaign, three Berkshire sow pigs 
about three and a half months old, p^ectly healthy, and without any 
lesions whatever. I designated them as pigs Kos. 1, 2, and 3. Dr. 
Prentice, at the same time, had the kindness of placing at my disposi- 
tion two box-stalls in his veterinary hospital, a new building which had 
never been entered by any hog or pig. About one hundred and fifty 
yards east of the veterinary hospital building, on a piece of ground 
never trodden by hogs, as far as known, I biSlt of new lumber a pen 
eight feet square. This pen I designated pen Ko. 1, and the box-stalls, 
which are twelve feet square, as i)ens STos. 2 and 3 respectively. Pig 
'No. 1 was put in pen Ko. 1, and pigs Kos. 2 and 3 together in -pen Ko. 2. 

It may be well to state here that pen Ko. 1 having no floor, but rest- 
ing on title ground, was moved to another place (each time ite own widtJi) 
every other day, usually at noon, in order to preserve cleanliness, and 
pens Nos. 2 and 3 were cleaned and swept once a day, except where 
stated otherwise in the following pages. The food of all experimental 
pigs was the same, and consisted of com in the ear, and occasionally a 
little green clover and purslane at noon or in the evening. The wat^ 
for dnnking was drawn three times a day from a well. 

1. Account of pig No. 1. — On August 21 1 procured from Mr. Bassett, 
four miles north of Champaign, a diseased Chester white pig, four months 
old (pig No. 4), which I put with pig No. 1 in pen No, 1. This diseased 
pig which arrived at 10.30 o'clock, a. m., exhibited plain and unmis- 
takable symptoms of swine-plague; its temperature was 106^^ F.,-and 
its skin, on lower surface of the body, between the legs, &c., was con- 
siderably reddened. The temperature of pig No. 1, which objected 
to being examined and struggled hard, was 104}^ F. 

August 22. — ^Pig No. 1 all right; has vigorous appetite. Pig No. 4 at 
8 o'clock a. m. very sick; has a peculiar, short;, abrupt cough; at 1 
o'clock, p. m., dead. 

PoBt-mortem examination. — ^Capillary redness in the skin on lower sur- 
face of body and between the legs; considerable enlargement of lym- 
phatic glands; more than two-thirds of the lungs hepatized and gorged 
with blood-serum; some straw-colored serum in thoracic cavity and 
pericardium; and morbid growths in process of decay (ulcerous tumors), 
in caecum and colon. 

Eeceived at 1 o'clock, p. m., three more pigs, each about three months 
old (cross of Berkshire and scrub), of Mr. Schumacher, a butcher in 
Champaign^ who had bought the same of a farmer ten mUes southeast 
of Champaign. I designated the same as pigs Nos. 5, G, and 7. Pigs 
Nos. 5 and 6 appeared to be perfectly healthy, and were put together in 
pen No. 3. Pig No. 7 was apparently indisposed ; it had been trans- 
IK)rted ten miles, crowded together with twenty others, most of them 
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larger and older, and exposed for several hours to the burning rays of 
the sun, in an open farm- wagon on a very hot day. It was panting for 
breath, and showed symptoms of congestion of the lungs. It was put 
in pen Ko. 1 with pig I^o. 1, before de^ pig No. 4 had been removed. 

Angust 23. — ^Pig No. 1 perfectly healthly. Pig Uo. 7 very sick; 
breathes ninety-two times per minute; shows plain symptoms of pleu- 
rites; has no appetite, but is attentive and moves quickly when dis- 
turbed. It died at 8 o'clock p. m. Fost-mortem examination revealed 
pleurites and pericarditis; the whole surface of the lungs was loosely 
agglutinated to costal pleura, and the substance of the same was gorged 
with exudation. JVb other morbid eha/nges whitever. Whether this was 
a case of swine-plague or not, I leave to my readers to decide for th^n* 
selves. I am decidedly of the opinion it was not, because none of the 
other twenty pigs, except Nos. 5 and 6 (see account of them) have, up 
to date, contracted the (Usease, as I have learned from a reliable source. 
It is true two other pigs of the same lot showed some indisx)osition on 
the 24th, 25th, and 26th days of August, but were all right again the 
next day, and are healthy yet. 

August 24. — ^Pig No. 1 perfectly healthy; vigorous appetite. 

August 25. — ^No change. 

August 2Q. — ^No change. 

August 27. — ^No change. 

August 2S. — ^Weather very hot and sultry; in afternoon severe thun- 
der-storm and rain, which effected a sudden cooling of the atmosphere. 
Pig No. 1 in perfect health. 

August 20. — ^Pig No. 1 conned once; being exposed in an open pen 
to the changes of weather and temperakire, it has possibly taken cold. 

August 30.— Pig No. 1 perfectly healthy; is very lively, and has vigor- 
ous appetite. 

August dl. — The same. 

September 1. — ^The same. 

September 2. — ^The same. 

S^tember 3. — ^The same. 

September 4. — ^The same. At 6.30 o'clock, p. m., diseased experi- 
mental pig No, 2 (see account of the same further down) was put in pen 
No. 1 with pig No. 1. 

S^tember 6. — ^Pig No. 1 perfectly healthy. Pig No. 2 eats nothing; 
shows plain symptoms of pneumonia. 

September 6. — Pig No. 1 perfectt^ healthy. Pig No. 2 died at 6 o'clock, 
p. m. i^oT post-mortem examination, which was made immediately, see 
account of pig No. 2.) 

September 7.^Pig No. 1 perfectly healthy, and has remained so up to 
date. Has always first-rate appetite, has never refused a meal, and is 
to-day a sti-ong, vigorous^ and thriving pig. (Made use of the same for 
another experiment on Noisember 13.) 

2. Account of pigs Nos. 2 and 3. — August 21. — ^Both pigs are perfectly 
healthy ; have good appetite, and are active and lively. 

August 22.— Both pigs perfectly healthy. Inoculated both in right 
ear at 1.30 o'clock, i). m., with blood-serum from the lungs of pig No. 4, 
which had died at 1 o'clock, p. m. The operation was performed by 
means of a smaU inocidation-needle, made for the purpose of inocu- 
lating sheep with the virus of sheeppox. Each pig received two slight 
punctures on the external surface of the ear; tie serum Inoculated 
was less than one-fourth of a drop per animal. The blood-serum used 
was of a fiiint reddish color, and almost limpid. Examined under the 
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larger and older, and exposed for several hours to the burning rays of 
the sun, in an open farm-wagon on a very hot day. It was panting for 
breath, and showed symptoms of congestion of the lungs. It was put 
in pen Ko. 1 with pig^ I^o. 1, before de^ pig No. 4 had beea rftjutrrfl ' 
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microscope it contained a few red blood-corpuscles, numerous bacillua- 
germs, and some developed bacilli suis. 

August 23. — ^Pigs Nos. 2 and 3 perfectly healthy. No visible reaction. 

August 24:. — ^Both pigs perfectly healthy ; have very good appetite. 

August 25. — IS^o change. 

August 26. — '^o change. 

August 27. — ^Pig IN'o. 2 appears to be slightly indisposed. Pig No. 3 
apparently healthy. 

August 28. — ^Both seem to be healthy; eat well. 

August 29. — Pig No. 2 not quite as lively as a healthy pig; does not 
seem to have very good appetite. Pig No. 3 shows no symptoms of dis- 
ease. Temperature of pig No. 2, 105.40 P., and of No. 3, 104jo P. Both 
pigs struggled very much while being examined. 

August 30.^— Pig No. 2 not very lively, and shows a tendency to lie 
down; does not eat as weU as formerly; temperature, 1044° F. At 
feeding time in the evening it did not arise, nor did it seem to care for 
its food. Pig No. 3 apparently all right. 

August 31. — ^Pig No, 2 shows plain symptoms of sickness ; arches its 
back, and moves with short undecided steps. Pig No. 3 appears to be 
less lively. 

September 1. — ^Both pigs, Nos. 2 and 3, show plain symptoms of swine- 
plague. 

September 2. — Pig No. 3 seems to be worse than pig No. 2. In after- 
noon the eyes of pig No. 3 appeared congested, and the conjunctiva in- 
filtrated with blood. Appetite of both animals rather poor. Botii are 
thirsty. 

September 3. — ^Pigs Nos. 2 and 3 do not eat anything; are evidently 
very sick ; show great indifference to surroundings, and do not like to 
come out of their comer. Both are very weak, and look as if they suffer 
from pressure upon the brain. 

September 4. — Pigs Nos. 2 and 3 have not touched any food ; they 
huddle together in their comer, lie down, and will not get up unless 
compelled to do so. Both show increasing muscular weakness and 
emaciation. At 6.30 o'clock, p. m., pig No. 2 was removed to pen No. 1. 
(See account of pig No. 1.) 

September 5. — Pig No. 2 (now in pen No. 1) eats nothing ; has plain 
symptoms of pneumonia. Pig No. 3 (in pen No. 2) is getting very weak; 
at 7 o'clock, p. m., is lying flat, and in a dying condition. 

September 6. — ^Pig No. 2 (in pen No. 1) very sick. Pig No. 3 (in pen 
No. 2) dead in the morning, with well-marked rigor mortis. 

Post-mortem examination. — Skin normal; lymphatic glands enlarged; 
left lobe of lungs partially hepatized : right lobe the same, but hepati- 
zation more extensive ; no serum in tnoracic cavity; about two draclrms 
in pericardium ; heart normal ; spleen enlarged ; partially coalesced with 
peritoneum of abdominal wall, which shows traces of inflammation ; 
some smaU ulcerous tumors on surface of spleen, and adhesion between 
the latter and the colon; mesenteric glands considerably enlarged; 
morbid growths or ulcerous tumors, and a few worms {trichocephalu^ 
crenatus), the latter partially embedded in the smaller csecal mucous 
membrane in csecum; blood extravasations, and capillary congestion in 
mucous membrane of caecum, colon, ilium, and stomach; liver somewhat 
enlarged ; kidneys normal. The blood, examined under the microscope, 
contained, besides red blood-corpuscles with ragged, irregular or star- 
shaped outlines, a few white blood-corpuscles (from one to five in the 
field), numerous bacillus-germs in various stages of development, and 
a few developed bacilli suis. 
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Pig No. 2 died at 6 o'clock, p. m. (See account of pig Ko. 1.) 

Post-mortem examination. — Skin normal; lungs partially liepatized; 
hepatization most marked in anterior lobes ) small quantity of serum in 
I)ericardium: liver enlarged; one nematoid in choledochus ; abdominal 
cavity free from serum; ecchymoses on the external surface of colon 
and caBCum ; capillary hyperaemia and swelling in caBcal mucous mem- 
brane; several small ulcerous tumors in caecum, especially near the ilio- 
C8Bcal valve ; swelling, capillary congestion, ana extravasations of blood 
in mucous membrane of colon and ilium; kidneys normal; bladder 
empty; mucous membrane of stomach similar in appearance to that of 
caecum, colon, and iUum. 

Account of pigs Nbs. 5 and 6. — ^Pigs Nos. 6 and 6, which arrived, as 
has been stated before, August 22, at 1 o'clock, p. m., were put in pen 
"So, 3, and at 1.30 o'clock, p. m., the colon, the heart, and a piece of the 
diseased lungs of pig No. 4 were given to them. They, however, 
touched neither colon, heart nor piece of lung. 

August 23. — ^Both pigs, Nos. 5 and 6, in good health, and eat their ^ 
food greedily, but have not touched the colon, heart, and piece of lung. 
The colon, having become very putrid, had to be removed; heart and 
piece of lung were thrown into the feed-trough! 

August 24. — ^Both pigs healthy. Heart and piece of lung have dis- 
appeared, but whether they have been consumed by the pigs or by rats 
I am not able to decide. 

August 26. — ^Both pigs healthy; have good appetite, and eat greedily. 

August 26. — ^The same. 

August 27. — ^The same. 

August 28. — ^The same. August 28th was a very hot day, but a severe 
thunder-storm in the afternoon effected a sudden cooling of the atmos- 
phere. 

August 29. — ^Both pigs, ITos. 5 and 6, seem to have a slight catarrh, 
probably in consequence of the sudden reduction of temperature ana 
change of weather. Both cough some. 

'August 30. — ^Both pigs, to all appearances, all right, except that occa- 
sionaUy a slight cough can be heard. Both have Srst-rate appetites. 

August 31. — ^Both pigs apparently in perfect health ; appetite good. 

September 1. — ^Both pigs all right. 

September 2. — ^The same. 

September 3. — ^The same. Pig No. 6 coughed once or twice, but has 
excdlent appetite. 

September 4. — ^Pig No. 5 coughs again a few times, but is lively, and 
has very good appetite. No. 6 is all right in every respect. 

September 5. — ^Both pigs all right. 

September 6. — ^Both pigs have good appetite, are very lively, and seem 
to ei\joy good health. At 10.30 ^clock, a. m., the entire stomadi, cut up 
into five pieces, the csBcum, and the spleen of pig Ko. 3 were given to 
them, and consumed immediately in the presence of Dr. Prentice. 

September 7. — ^Both pigs, Nos. 5 and 6, have very good appetite. No. 
5 has a slight cough, and a slight accumulation of mucus in the inner 
canthi of tiie eyes. (For farther particulars see the accounts given of 
pigs Nos. 6 and G in the chapter on Symptoms and Morbid Changes.) 

Having thus ascertained by experiments, just related, that, swine- 
plague is infectious^ and can be communicated by inoculation, and also 
through the digestive canal by a consumption of morbid tissues, I con- 
fiidered it to be of great imi>ortance to ascertain, if possible, the nature 
of the inJEectious principle; tiiat is, to decide by experiments whether it 
consists in something corporeal, endowed with life and power of propa- 
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Pig No. 2 died at 6 o'clock, p. m. (See account of pig No. 1.) 
FosPmortem examination. — Skin normal^ lungs partially liepatized; 
hepatization most marked in anterior lobes ; small quantity of serma in 
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gation, or in some invisible chemical agency or mysterious fluid, per- 
meating, as lias been supposed, the whole animal organism, and con- 
tained in, or clinging to, aU those substances which possess infectious 
properties, or constitute the bearers or vehicles of the contagion. As 
all microscopical examinations of the blood, morbid tissues, and morbid 
products of forty-two animals, which had been affected with swine- 
plague and had died of that disease or been killed by bleeding, and 
repeated microscopical examinations of the excretions (urine and excre- 
ments) of diseased animals, have revealed in every case the presence of 
numerous bacillus-germs (micrococci of HaUier) and developed ba>oilli 
jmw, I deemed it necessary to ascertain first, if possible, the relation 
which these extremely small microscopic bodies may have to the mor- 
bid process and to the infectious principle. . For that purpose I com- 
menced another series of experiments, and bought again, on September 
24th, three very nice, perfectly healthy pigs, each a little over three 
months old, of Mr. Burton, residing four miles southeast of Champaign. 
I designated one of them, a nearly fiill-bred Berkshire barrow, as pig A ; 
another one, a Poland-China sow, as pig B ; and the third one, also *a 
Poland-China sow, as pig C. 

•Account of pigs A, -B, and C. — ^The same arrived at 10 o'clock, a. m. 
Pig A was put in pen Ko. 1 with pig No. 1 ; pig B in i)en Ko. 3 with pig 
'No. 6 ; and pig C by itself in the thoroughly cleaned and disinfected pen 
No. 2, formerly occupied by pigs Nos. 2 and 3. Pen No. 2 had been 
clean and empty since September 6th, and was again disinfected with 
carbolic acid before pig O wa« put in. 

September 25. — ^All tliree pigs, A, B, and C, perfectly healthy. 

September 2%. — ^All three pigs perfectly healthy; have good appetite. 

September 21. — ^The same; inoculated pig C with cultivated badlli 
and bacillus-germs. On September 23d, Professor Burrill charged two 
drachms of fresh cow-nulk with a mere speck, smaller than a pin's head, 
of a decaying morbid growth, or ulcerous tumor of the caecum of pig 
No. 6, and kept the vial well closed, at a temperature of 92^ F. On 
the evening of September 26th the milk was examined under the micro- 
scope, and was found to contain numerous bacilli suis and bacillus- 
germs (see drawing UI, figs. 3 and 4), the same as found in the blood- 
serum, or exudation of diseased lungs, and in the decaying substance 
of the intestinal morbid ^owths. The inoculation with this milk was 
executed in the same way as the inoculations of pigs Nos. 2 and 3 ; two 
punctures were made on the external surface of the left ear. 

September 28. — ^AU three pigs perfectly healthy. The inoculation- 
punctures on the ear of C slightly swelled. 

September 29. — ^Pigs A, B, and C, all right. 

S^tember 30. — Mi three pigs perfectiy healthy; no symptoms of 
disease. 

October 1. — ^The same. 

October 2. — ^Pig A perfectly healthy ; pig B shows symptoms of sick- 
ness, sneezes, has eruption on the ears, diminished appetite, and is not 
as lively as formerly. As a full account of pig B has already been given 
in the chapt^ on symptoms and morbid changes, it will not be necessary 
to rex)eat what has been said there, and pig B may be dropped. Pig O 
apparently all right in the morning. At noon, pig C, too,, commences to 
sneeze ; sneezes a good deal, and shiverd like a man suffering from ague, 
but has good appetite. 

October 3. — T^g A perfectly healthy. Pig C shows slightly diminished 
appetite and other plain symptoms of ind^poskion ; is less lively, and 
hiaB a tendency to lie down ; the sneezing continues. 
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October 4.— Pig A in first-rate health. Pig a. little more lively ; has 
fair appetite, but is not as greedy as formerly. 

October 5. — ^Pig A in fine condition, and all right in every respect. 
Pig shivers^ and sneezes again a good deal, but does not show any 
other perceptible symptoms of disease, except some eruptions behind 
the ears, and on the external surface of the same. 

October 6. — ^Pig A all right in every respect Pig about the same as 
preceding day. 

October 7.— Pig A perfectly healthy. Pig C has good appetite, and 
\dth the exception of its coat of hair being a little rougher than usual, 
does not show any plain symptoms of disease. 

Made two post-mortem examinations of pigs which had died of swine- 
plague at Mr. Hossack's place, five miles southwest of Champaign. In 
the evening I examined microscopically the blood-serum or exudations 
of the diseased lungs of one of Mr. Hossack's pigs, and found normal 
red blood-corpuscles, numerous bacillus-germs in all stages of develop- 
ment — single, budding, budded or double, and aggregated into clus- 
t^rs-^and some developed badlli suis, 

October 8. — ^Pig A all right. Pig shivering again. In the forenoon 
I filtered some of the blood-serum of the diseased lungs of Mr. Hossack's 
pig flirough eight filters — ^the very finest used in the chemical labora- 
tory of the I. I. University — ^for the purpose of freeing the serum 
from the bacilli and bacillus-germs ; but notwithstanding that I have 
taken all possible precautions, the filtrate, which was almost limpid, 
still contained, as examined under tiiie microscope, a great many 
bacillus-germs. I preserved it in a vial with a tight-fitting ground-glass 
stop. 

October 9. — Pig A healthy. Pig C has fair appetite, but is not greedy. 
I filtrated the Strate once more through two filters, and obtained a 
limpid fluid, which, however, at a microscopic examination, was found 
to still contain some bacillus-germs. Preserved the filtrate again in a 
dean vial, with a perfectly-fitting ground-glass stop. 

October 10. — Pig A healthy. Pig O eats its food, but is rather slow 
at it. 

October 11. — Pig A healthy. Pig about the same as on preceding 
day. 

October 12. — Pig A healthy; pig C, no percgitible change. 

October 13. — Pig A all right in every respect: pig C does not show 
any plain symptoms of disease in the morning, but is sneezing again in 
the evening. 

October 14. — Pig A in perfect health; pig sneezes a good deal, but 
has fair appetite. Took up again the filtrated blood-serum, and find- 
ing, on examination under the microscope, that the bacillus-germs had 
changed to bacilli (see drawing XI, figs. 1 and 2), I filtrated the same 
again through four papers. Dr. Prentice and myself examined the fil- 
trate obtained under the microscope (850 diameters), and neither of us 
being able to discover any baciQus-germs, I inoculated pig A on the left 
ear with the filtrate in the same manner in which the other pigs had 
been inoculated. Made two punctures, but used a needle a trifle larger 
than the one used before. 

October 15. — ^Pig A all right; no reaction whatever. Pig C sneezing, 
but £a.ir appetite. 

October 16. — ^Pig A perfectly healthy, and has remained so up to date 
(November 11th). It has never refused a meal, and has been always very 
active and lively. It is now a very fine pig and in a first-rate condition* 
(Made use of the same for another experiment on November 13th.) Pig 
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C i&liows plain syiuptams of disease^ its appetite is poor, and some 
emaciation has gradually taken place ; at least has not improved like 
A, and weighs about half as much as the latter, notwithstanding A is 
in an open pen, exi)08ed to the inclemencies of the weather, and G in a 
good, new building, with a shingled roof, in which it is amply protected 
against the changes of the weather. 

October 17. — ^Pig C rather poor appetite 5 breatong a little accelerated^ 
and coat of hair somewhat rough and staring. 

October 18. — ^Pig esMbits plain symptoms of swine-plague j its 
breathing is accelerated ^ it sneeeieB a good deal, and its apx)etite is poor. 
Eats some in the evening. 

October 19. — ^Pig O improving; has better appetite. 

October 20. — ^Pig G much improved ; eats its food again, but is not 
greedy. 

October 21. — "No change. 

October 22. — ^Pig C is lively again, and eats well — at any rate, seems 
to care more for its food. The sores on the ears are healing and disap- 
pearing. 

October 23. — Pig G must be considered as fully recovered from its 
slight attack. 

Up to date pig G has presented the appearance of a perfectly healthy 
pig. Its ears have healed, and are now (!K^ovember 11th) perfectly smooth. 
It is lively and greedy for its food, but has grown very little, and weighs 
to^ay alK>ut hs^ as much as pig A. It can be seen very plainly ti^at 
pig G has been sick. When I received A, B, and G, A was slightiy the 
best pig. B came next, and G was the smallest, but the difference was 
only a trifling one. 

The experiments just related show that the bdcilli and their germs 
must have a causal connection with the morlnd process of swiae-pla^gue, 
because an inocxQation with bttdlli and baciUus-germs, cultivated in such 
an innocent and harmless fluid as milk, produced the disease^ while an 
inocalati<»i with blood-serum from diseased lungs — o, highly infectioas 
fluid, if not deprived of its badUi and bacillus-germs — ^remained without 
the fiuigbtest effect after it had been freed from its bacilli and bacillus^ 
germs. I know very well that the result obtained can hardly be consid- 
ered as condusive, and that some more experiments of the same kind are 
needed to confirm the coiuelusions arrived at. 

5. THE CONTAaiON, THE CAUSES, AND THE HATUEE OF TIIE UOKBW 

PROCESS. 

HhSit swine-i^gue is an infectious disease, which can be communi- 
cated to heathy annnals, has been demonstrated by my experiments. 
It has fiirtha: been proven that an exceedingly small quantity of an 
infectious or contagious substance (blood-serum or exudation, for in- 
stance) if inoculated, or directly absorbed by the vascular system, is 
sufficient to produce the disease. It has also been proven that morbid 
tissues and morbid products, if consumed by healthy pigs, will cafuse 
them to beeome affected with l^e plague. Gonsequently, two ways of 
infection have been ascertained with ceartainty. ^Further, if the results 
of the p99t^moortem exsmiBflBtlons are inquired into more closely, it will 
be found that the principal morbid changes have occurred in the digest- 
ive caoal, but especially in the caeeum and colon, in all those cases in 
which the disease had been eommnmeated by way of the digestive ap- 
paratus: and that^onthe other hand, the pnncipal sea4> of tte morlM 
process has been m the organs of respiration and circulation, or in the 
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organs situated in the thorax if the conta^on had been inoculated or 
been introduced into the system through wounds and absorbed by the 
veins and lymphatics. 

Whether an inhalation of the contagious or infectious principle into 
the respiratory passage or into the lungs is suflScient to produce the 
disease is doubtful. One pig (pig No. 1), an animal jQ^ee from any lesions 
or wounds whatever, has been exposed twice and has not contracted 
the disease ; but while exposed and immediately after its pen was moved 
once a day. and as the pen was thus kept clean, and as dry earth is a 
good disintectant, it must be supi>osed that the animal was never obliged 
to consume the contagious principle clingiilg to the excrements of the 
diseased animals, neil^er with its food nor with its water for drinMng. 
Its trough was cleaned three times a day, and always before fresh water 
was poTu^ in. Pig B, however, was exposed only once, by being kept 
together with pig No. 6, and contracts the disease in due time. But 
the conditions were entirely different. Pen No. 3, in which both pigs 
were kept, contains a wooden floor ; pig B was put in soon after pig No. 
6 had died, and the pen, otherwise always cleaned once a day, had been 
left dirty (undeaned) on purpose. So it happened that the ears of com, 
thrown on the floor for food, became soiled, though perhaps only slightly, 
with the dung and the urine of dead pig No. 5 and diseased pig No. 6. 
Further, both pigs (B and No. 6) tramped through the excrements and 
soiled their feet, and, as pigs will do, went with their dirty feet into the 
trough whichcontainedthewaterfordrinking. So it is but fair to suppose 
that pig B contracted the disease, npt by inhaling the contagion, but by 
consuming the same with its food and water for dnnking. Hence I have 
come to the conclusion that swine-plague is probably not communicated 
through the lungs by an inhalation of the atmosphere surrounding the 
diseased animals or by simple contact, but that, in order to effect a com- 
munication of the disease, the contagion or infectious principle must be 
introduced directly into a wound within the reach of the veins and lym- 
phatics, or be taken up by the digestive apparatus. This conclusion of 
mine has been corroborated by several facts, some of which I had an 
opportunity to observe myself, and some of which have been related to 
me by reliable persons. To mention a few will suffice : Mr. Henry Yothy , 
who lives four miles north of. XJrbana, informed me that his neighbor, 
Mr. Stickgrath, who lives only one hundred yards south of him, lost 
every hog but one on his place; that he, Yothy, had nineteen head of 
swine shut up in a yard, and has not lost a single animal, notwithstand- 
ing Stickgrath's diseased animals have been running at large, have 
tramped all around Yotiiy's pens, and come every day close to the 
fence; but that his, Yothy's, hogs have no lesions or wounds whatever, 
and having remained separated from Stickgrath's hogs by a fence, had 
no opportunity to consume food or water soiled with the excrements or 
urine of the latter, and to become infected in that way. . 

Mr. L. Harris, a few miles north of Ghamx>aign, kept his shoats and pigs 
separate from his older hogs. Among the former, swine plague made its 
appearance, and proved to be very fatal. They were kept in a vard 
west of the house, and had access to a pasture to the west and an orchard 
to the south. The peculiary offensive smell emanating from that yard 
was so marked that I perceived it several times very plainly when pass- 
ing ^7} ^t a distance of half a mile or more, so it is to be supposed that 
considerable contagion must have been floating in the air. The yard in 
which Mr. Harris kept his old hogs (they were intended to be fattened 
and were not allowed to run out into a pasture) was not over fifty yards 
south or southeast of the yard occupied by the diseased and dying shoati 
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an^ pigs, consequently the wind, usually in the south, carried the efflu- 
via and the foul atmosphere of the former almost constantly into the 
yard occupied by the old hogs. The latter, notwithstanding, remained 
exempted. It may yet be stated that the old hogs were fed exclusively 
with com, and received nothing but well-water for drinking. On the other 
hand, I have not been able to learn of any herd remaining exempted 
after the disease had once made its appearance in the immediate neigh- 
borhood, unless the animals constituting the herd were &ee &om any ex- 
ternal lesions, were watered from a well, fed with dean food, and shut up 
during the night and in the morning till the dew had disappeared from 
the grass, either in a bare yard not containing any old straw-stacks, or in 
sties or pens. Animals allowed to run out on a pasture or on grass, clover, 
or stubble fields at all times of the day, and animals that had external 
sores or wounds, contracted the disease sooner or later in every instance 
where the plague made its appearance in the neighborhood. Further, 
the plague, at least during the summer or while south wind was prevail- 
ing, seemed to have a special tendency to spread from south to north. If 
the history of swine-plague is inquired into it will probably be found 
that that tendency ha« been prevailing every year. This year, for 
instance, the disease made its appearance, as I have been informed, for 
the first time, in Wisconsin. These £etct», of course, could not fail to be 
suggestive. So I conceived the idea that the contagious or infectious 
principle, abundant in the excretions of the diseased animals, might rise in 
the air in daytime, be carried off a certain distance by winds, and come 
down again during tiie night with the dew. That such might be the 
casQ appeared to be possible, because the excrements of hogs, if exposed 
to the influence of sunlight, heat, rain, and wind, are soon ground to 
I30wder (partially at least), which is fine enough to be raised into the 
air and to be carried off by winds. Moreover, as the bacillus-germs, 
which, I have no doubt, must be looked upon as the infectious principle, 
are so exceedingly small^ it appears to be possible and even probable 
that they are carried up mto the air by the aqueous vax)ors arising from 
evaporating urine and moisture ^contained in tke excrements, and from 
other evaporating fluids (small pools of water), which may have become 
XK)lluted with the excretions of sick hogs. To ascertain the facts, I col- 
lected dew from the herbage of a hog-lot occupied by diseased animals, 
and also from the grass of an adjoining pasture, and on examining the 
same under the microscope I found tiie identical bacilli and bacillus- 
germs invariably found in the blood, other fluids, and morbid tissues 
of swine affected with the plague. (See drawing VII, fig. 5.) Conse- 
quently 1 have come to the conclusion that the baciUus-germs rise into 
the air during the day, are carried from one place to another by the 
wind, and are introduced into the organism of the animal either by eat- 
ing herbage (grass, clover, &c.), or old straw covered with dew, or by 
entering wounds and being absorbed by the veins and lymphatics. 
There is, however, still another way by ^hich the contagious or infec- 
tious principle is conveyed from one place to another. It is by means 
of running water. It has been observed tiiat wherever swine-plague 
prevailed among hogs that had access to running water (as small 
creeks, streamlets, &c.), that all the hogs and pigs which had access 
to the creek or streamlet below contracted, the disease, usually within 
a short time, while all the animals which had access above remained 
exempted, unless they became iniected by ether means. I could cite a 
large number of instances, but as this observation has been made every- 
where, probably nobody who is at all acquainted with swine-plague will 
afik for any further proo£ 
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As to the distance which the infectious principle can be convened 
through the air, I cannot make any accurate statements, but have rea- 
sons to believe that swine located a distance of one mile from any dis- 
eased herd will be safe. To decide this point, which is of very great im- 
portance, requires careful experiments. 

The nature of the infectiam or contagious j^inoiple. — ^The experiments 
with pigs A and 0, though not condusive and needing repetition, indi- 
cate very strongly, as has already been mentioned, that the baciUi and 
their germs found invariably in the blood, in the morbidly changed tis- 
sues, and in the excretions of the diseased swine, must constitute the 
infectious or contagious principle of swine-plague. I, for my part^ am 
convinced that such is the case. StiU I l^ould hesitate to express this 
opinion if it was supported only by those experiments and not by other 
fiEbcts, such as the peculiarities in the spreading of the disease, the man- 
ner in which the infectious principle is acting and is communicated to 
healthy animals, and the workings of the morbid process. (See next 
chapter.) At any rate, if the hc^iUi and bacillus-germs constitute t&e 
infectious principle, aU the strange features of swine^plague find a satis- 
factory explanation; but if the infectious principle consists in an un- 
known and mysterious chemical something, the peculiarities of the dis- 
ease are, to say tiie least, enveloped in mystery and cannot beexplained. 
What Professor Beale calls bioplasm could not be discovered under ihe 
microscope. 

In want of a better name I have called the baxnUi '' bacilli suis^^ be- 
cause tiie same, as far as I have beai able to learn, are peculiar to and 
characteristic of swine-plague. The bacillus-germs are small round 
bodies of— as near as I can figure without the aid of a micrometer — 
about 0.0007 millimeter diamet^, and reflect the light very strongly. 
The baoiUi auis are small, almost straight, cylindrical bodies of alKmt 
0.003 to 0.005 millimeter in length, and 0.0007 to 0.0008 millimeter in 
thickness, sometimes moving and sometimes withoiit motion, and in cer- 
tain stages of development slightly momliform, but in others apparentiy 
not. (See drawings.) 

The causes, — ^Whether the disease is caused exclusively by infection-^ 
by the bacilli and their germs being conveyed directiy or indirectly from 
diseased animals to hesdthy ones — or whether those bacilli suis and their 
germs can be produced independently from, and outside of, the organ- 
ism of swine; whether, in other words, swine-plague is a pure contagion, 
caused exclusively by means of the infectious or contagious principle, 
or can develop spontaneoudy, is a very important question, which can 
be solved only by protracted experiments, and may not be solved at all 
until the question as to whether a ^^generatio equivocal is possible or 
actually taking place or not has found a definite solution. If the baoiXU 
suis and their germs constitute the sole cause of swine-plague, as they 
nndoubtedly do, the disease must be considered as a pure contagion, 
like many other contagious or infectious diseases, not capable of a pro- 
topathic or spontaneous development, as long as the x>ossibility of a 
^^generatio eguivoca^^ is denied, but if the latter is admitted, or proved 
to be taking place, a spontaneous development must be considered not 
only as possible but also as very probable. 

If the conclusions I have arrived at oonceming the cause of the dis- 
ease are correct, and I have scarcely any doubt they are, the question 
as to the causes has been solved. Still, as a positive knowledge of the 
true cause or causes is of the greatest importance, and as my experi- 
ments are not numerous enough to be absolutely conclusive, further 
investigations and more experiments of the same, or of similar land, will 
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be very desirable, and, indeed, necessary, in order to obtain absolute 
certainty as to the true nature of the cause or causes. 

One thing I am sure of, and that is that an exclusive com diet, as has 
been asiierted by several agricultural writers, wallowing in dirt and 
nastiness, starvation, in and in breeding, &c., although by no means 
calculated to promote health or to invigorate the animal organism, can- 
not constitute the cause and cannot produce a solitary case of swlne- 
plagne, unless the infectious principles (the hadUi and their germs) are 
present. K they are, then, of course, dirt and nastiness, consumption 
of unclean food and of dirty water, facilitate an infection, and warmth 
and moisture, pregnant with organic substances, or organic substances 
in a state oi decay, are undoubtedly well calculated to preserve the 
bacillus-germs and to develop the ba^lli. 

Whether the disease can be communicated to other animals besides 
swine or not, is a question I am trying at present to decide. Some time 
ago I had an occasion to throw away some morbid tissues (parts of dis- 
eased lungs) of a diseased hog, which I had used for microscopical ex- 
amination. I threw them — ^very carelessly, I admit — ^into an empty lot 
full of rank weeds, across the road. About a week after several chickens 
(four or five) died in the neighborhood, of so-called "chicken-cholera.'^ 
Although there was no proof whatever that these chickens had con- 
sumed the morbid tissues, there was a possibility that they had. I 
bought two healthy chickens, kept them separate, each in a coop, and 
fed them with the morbidly changed colon of a diseased pig. They 
consumed the same ia my presence, but up to date (November 12th) no 
results have made their appearance. Further, as no case of an infection 
of any other animals besides swine has come to my knowledge, it would 
seem that swine-plague is a disease peculiar to swine like pleuro-pneu- 
monia to cattle. 

6. THE MOBBID FBOGESS. 

Concerning the nature of the morbid process^ or the manner in which 
the morbid changes are brought about, the microscope has made some 
important revelations. 

In all Oiom post-mortem examinations (fifty-three in number) which I 
have made since Aug|ust 3rd, and in all those I had an opportunity of 
making before that time, I found the lungs more or less a^ected. The 
same were partially hepatized, and partially filled yet with fluid exuda- 
tion or blood-serum. Besides that, where the morbid changes in the 
lungs were of recent origin, innumerable smaU red specks, caused by 
capillary hypersemia, or, rather, a stagnation of the blood or embolism 
in the capillaries, could be observed. I^ several other cases — ^four or five 
in number — ^where the morbid changes in the lungs were not of a recent 
origin, or older tiian, say, two weeks, innumerable small, round, and 
larger confluent tuberculous-looking centers of beginning suppuration or 
decay (incipient abscesses) presented themselves, especially in the lower 
and anterior portions of the lungs, and iflsually more pronounced in the 
right lobe than in tiie left one. My friend, Dr. Prentice, who is not 
only a veterinary surgeon, but also a practicing physician, pronounced 
the lungs of Mr. Bassett's boar (two years old, and three weeks sick), 
thus changed, similar or identical in appearance to the consumptive or 
tuberculous lungs of a human being. Close investigation, however, 
soon revealed the fact that all the morbid changes found in the lungs of 
different animals — ^innumerable small red specks, accumulation of blood- 
serum or exudation, hepatization, red, brown, and gray, and incipient ab- 
scesses — ^are the products or the consequences of extensive capillary em- 



44 DISEASES OF SWINE AND OTHER ANIMALS. 

bolistn. The other morbid changes, usaally found in the thoracic cavity, 
such as pjeuritis, pericarditis, accumulation of straw-colored serum, and 
the morbid changes found sometimes in the heart, but especiallj in the 
auricles, in which^ in numerous cases, the capillary vessels have been 
found to be gorged with blood, tend also to show that embolism consti- 
tutes the cause, or at least the main cau^se, of all those changes. The 
microscope very fortunately has revealed how this embolism is effected. 
The capillaries of the lungs, as is well known, are narrower than those 
in other parts of the body. The blood of the diseased animals, and es- 
pedaUy the blood-serum deposited in the affected pulmonal tissue, con- 
tain invariably large numbers of bacillus-germs and baciUL These oacil- 
lus-germs, as I have observed with the microscope, and as HaUier, who 
calls them micrococci, nine years ago found, bud and develop to bcudlUy 
and show, at a certain period of their development, a great tendency to 
agglutinate to each other, and to form in that way larger or smaller, ir- 
regular-shaped, and apparently somewhat viscous clusters. (See draw- 
ing n, fig. 1 ; drawing IX, fig. 1 a,) These clusters, or some of them, 
ore large enough to close or to obstruct the finer capillaries, and to stop 
in that way the capillary circulation. As a necessary consequence, the 
serum of the blood transudes through the waUs of the capillary vessels, 
and is d^oosited in the tissue of the lungs, in the thoracic cavi^, and in 
the pericardium. In some cases, and at some places, the tender waUs of 
the finer capillaries yield to the pressure and ruptm^e, and then extrava- 
sations of blood, such as have been observed in several cases, are the con- 
sequence. The capillary redness, and the red and purple spots observed 
in certain comparatively fine portions of the skin, and in the subcu- 
taneous tissues, I have no doubt, are also a product of the same process, 
and are caused by capillary embolism. If the animals would only live 
long enough, gangrene or mortification of parts of the skin would be met 
with quite often, but as other morbid changes cause deatii, and thus 
terminate the morbid process usually before the stagnation of the blood 
in the skin becomes perfect, gangrene or mortification has been found 
only once in the skin on the lower surface of the body. Certain morbid 
changes in the abdominal cavity, such as abdominal dropsy, and the 
blood extravasations found repeatedly in various organs, such as stom- 
ach and intestines, are due to the same cause. The clusters of bacillus- 
germs also constitute probably the cause of the swelling of the lymphatic 
glands. Microscopic examinations of the interior of those glands f see 
drawing IV, fig. 3) revealed invariably, besides some lymph-corpuscles, 
immense numbers of bacilli and bacillus-germs in different stages of de- 
velopment, some budding, some agglutinated to each other, and some 
in process of agglutination, &c. These clusters of bacillus-germs, it 
seems, not only close the capillary blood-vessels, but probably also the 
finer lymphatics ramifying in the glands ; a swelling of the latter, there- 
fore, is a natural consequence. 

Tne production of the morbid growths (swine-plague tumors would be 
a good name), which are found* in nearly every case on the mucous mem- 
brane of the caecum and colon, and sometimes, though not so often, on 
the mucous membrane of other intestines, such as ilium, jejunum, duode- 
num, stomach, gall-bladder, and uterus, and even on the conjunctiva and 
the gums, is not so easily explained. It seems that a proliferous process 
is taking place; new epithelium-cells and connective-tissue corpuscles 
are formed rapidly^ but decay before ftdly developed. These new morbid 
and rapidly decaymg cells are imbedded in a stroma of a dense connec- 
tive tissue which, too, is a morbid product, and formed rapidly. In the 
older and larger morbid growths or tumors in the csacum and colon this 
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connective tissue is usually very abundant, especially in the frequently 
peificle-sliaped foot or basis. The proliferous morbid growths which 
occur in the small intestines are almost destitute of it. If these morbid 
growths or tumors are examined under the m^proscope, immense num- 
bers of hdcilU suiSy some of them moving very rapidly and others at rest 
(sometimes some other bacteria); and comparatively few bacillus-germs 
will be seen. (See drawing HE, fig. 5; drawing VI, fig. 1; drawing V, 
fig. 2} drawing IV, ^g. 2; drawing VII, *fig. 2, and dra»wing X, fig. 2.) 
It appears to be probable that the excessive proliferous growtn of the 
epitiielium-cells and connective-tissue corpuscles is caused by a constaoit 
irritation of the mucous membrane, or of the memhrana inteirmedia 
(basement or limitary membrane, Fleming), produced by the bucUli. This 
is the more probable, as those morbid growths occur especially in such 
parts of the alimentary canal in which the food is known to tarry the 
longest, in the caecum and in the colon. The morbid changes (ulcera- 
tions) found occasionally in the skin, where they sometimes cause whole 
portions to become mortified or decayed and to slough o% occur, it seems, 
only in parts where a wound or lesion has been existing into which the 
infectious principle, the b<icilli or their germs, have been introduced; so, 
for instance, in the teats of brood-sows wounded by pigs, and in the nose 
of hogs and pigs that have been ringed. These morbid changes in the 
skin, it would seem, are produced in a similar way as the morbid growths 
in the intestines, with only this difference, that instead of an excrescence 
loss of substance makes its appearance. The skin is constantiy exposed 
to the atmospheric air, and to a much lower and more changeable tem- 
perature than the mucous membrane of the intestines, and in consequence 
the process of decay may become more rapid and may exceed the prob* 
ably slower process of production, 

7. PERIOD OF INCUBATION. 

The period of incubation — ^perhaps more correctiy "stage of coloniza- 
tion,'' Klebs — or the time passing between an infection and the first out- 
break of the diseiase, I have found to be from five to fifteen days, or on 
an average of about seven days. Still, I have no doubt that in single 
cases an outbreak may take place a day or two sooner, and in others, 
though rarely, a day or two later. 

8. MEASURES OF PREVENTION. 

As swine-plague is a contagious or infectious disease, which spreads 
everywhere by means of direct and indirect infection, and as a sponta- 
neous development is problematic, or has not yet been proven, the prin- 
cipal means of prevention must consist in preventing a dissemination of 
the contagious or infectious* principle, and in an inmiediate, prompt, and 
thorough destruction of the same wherever it may be found. To prevent 
successfully a dissemination of the contagion and to secure a prompt 
destruction of the same, stringent legislation will be found necessary. 
As it is, the contagion or the infectious principle is, and has been, 
disseminated through the whole country in a wholesale manner, as I 
shall show immediately. During the first month of my presence in 
Champaign I stopped at the Doane House, a hotel belonging to the 
Illinois Central Eajlroad Company, and constituting also the railroad 
depot. Every night car-loads of diseased hogs destined for Chicago 
passed my window. Only a very short time ago, on one of the last 
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days of October, a farmer, J. T. M., living near Tolono, sold sixty-seven 
hogs (some, if not all of them, diseased and a few of them already in a 
dying condition) for two cents a pound, to be shipped to Chicago. I 
could cite numerous instances, but I think it is not necessary, b^use 
these facts are kuown to every one where swine-plague is prevailing. 
Besides, in nearly every little town in the neighborhood of which cases 
of swine-plague are of frequent occurrence, is a rendering establishment 
to which de£^ hogs are brougiit. These' establishments pay one cent a 
pound, and the farmers haul their dead hogs, sometimes ten or fifteen 
miles, in open wagons, past farms, bams, and hog-lots, and disseminate 
thereby the gerins of the disease through the whole country. The trans- 
portation of dead hogs by wagon, I admit, might be stopped by State 
laws, but the latter prove usually to be ineffective where railroad com- 
panies (inter-State and international traffic) are concerned. I include 
international traffic, because swine-plague is or has been prevailing in 
Europe. Besides that, there are other contagious diseases which spread 
exclusively by means of their contagion — ^I will mention only glanders, 
foot and mouth disease or aphthsB, and pleuro-pneumonia of cattle— and 
can be stamped out and be prevented from spreading only by efficient 
Congressional legislation. Pleuro-pneumonia particularly deserves spe- 
cial attention. It has already gained a firm foothold in the East, and 
would undoubtedly invade the West very soon, or would have done so 
long ago, if the traffic in cattle were from East to West instead of from 
West to East. It may, however, at any time be carried to the West by 
shipments of blooded cattle from the East the same as it was imported 
from Holland to Kew York, and having once entered any of the Western 
States or Territories it will soon find ample means to spread toward the 
Bast again and to sweep the whole country. If it comes to that it will 
prove to be much more disastrous to the live-stock interest of the United 
States than swine-plague or any other contagious disease. 

If any. transportation of, or traffic in, diseased and dead swine is ef- 
fectoaUy prohibited by proper laws, a spreading of the swine-plague on 
a large scale will be impossible, and its ravages wiU remain limited to 
localities where the disease-germs have not been destroyed, and been 
preserved till the same find sufficient food again. In order to prevent 
such a local spreading, two remedies may be resorted to. The one is a 
radical one, and consists in destroying every sick hog or pig immediately, 
wherever the disease makes its appearance, and in disinfecting the in- 
fected premises by such means as are the most effective and the most 
practicable. If this is done, and if healthy hogs are kept away from 
such a locality, say for one month after the diseased animals have been 
destroyed, and the sties, pens, &c., disinfected with chloride of lime or 
carbolic acid, and the yards plowed, &c., the disease will be stamped 
out. I know that this is a violent way of dealing with the plague, but 
in the end it may prove to be by far the cheapest. The other remedy is 
more of a palliative character, and may be substituted if swine-plague, 
as is now the case, is prevailing almost everywhere, or in cases in which 
the radical measures are considered as too severe and too sweeping. It 
consists in a perfect isolation of every diseased herd, not only during 
the actual existence of the plague but for some time, say one month, 
after the occurrence of the last case of sickness, and after the sties and 
pens have been thoroughly cleaned and disinfected with carbolic acid 
or other disinfectants of equal efficiency, and the yards, &;c., plowed. 
Old straw-stacks, &c., must be burned, or rapidly converted into ma- 
nure. It is also very essential that diseased animals are not allowed any 
access to running water, streamlets, or creeks accessible to other healthy 
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gwine. Those healthy hogs and pigs which are within the possible influ- 
ence of the contagious or infectious principle, perhaps on the same farm 
or in the immed^te neighborhood of a diseased herd, must be pro- 
tected by special means. For these, I think, it will be best to make 
movable pens^ say eight feet square, of common fence-boards (eleven 
fence-boards will make a pen) ; put two animals in each pen ; place the 
latter, if possible, on high and dry ground, but by no means in an old 
hog-lot, on a manure-heap, or near a slough, and move each pen every 
noon to a new place, untU. afber all danger has passed. If this is done 
the animals will not be compelled to eat their food soiled with excre- 
ments, and as dry earth is a good disinfectant, an infection, very likely, 
mH not take place. Besides this, the troughs must always be cleaned 
before water or food is put in, and the water for drinking must be fi'esh 
and pure, or be drawn from a good well immediately before it is poured 
into the troughs. Water from ponds, or that which has been exposed 
in any way or manner to a contamination with the infectious principle, 
must not be used. If all this is complied with, and the disease notwith- 
standing should make its appearance and attack one or another of the 
animals thus kept, veiy likely it will remain confined to that one pen. 

K the hogs or pigs cannot be treated in that way, it wiU be advisable 
to keep every one shut up in its pen, or in a bare yard, frt)m sundown 
untU tiie dew next morning has disappeared from the grass, and to allow 
neither sick hogs nor pigs, nor other animals, nor even persons, who 
have been near or in cont^t with a.n1mals affected with swine-plague, to 
come near the animals intended to be protected. That good ventilation 
and general cleanliness constitute valuable auxiliary measures of pre- 
vention may not need any mentioning. The worst thing that possibly can 
be done, if swine-plague is prevailing in the neighborhood, is to shelter 
the hogs and pigs under or in an old straw or hay stack, because noth- 
ing is more apt to absorb the contagious or infectious principle, and to 
preserve it longer or more effectively than old straw, hay, or manure- 
heaps composed mostly of hay or straw. It is even probable that the 
contagion of swine-^lague, like that of some other contagious diseases, 
if absorbed by, or clmging to, old straw or hay, &c., will remain effective 
and a source of sprea£ng the disease for months, and maybe for a year. 

Therapeutically but little can be done to prevent an outbreak of swine- 
plague. Where it is sufficient to destroy the infectious principle outside 
of the animal organism, carbolic acid is effective, and^ therefore, a good 
disinfectant ; but where the contagious or infectious prmciple has already 
enter<^ the animal organism its value is doubtfiil. Still, wherever there 
is cause to suspect that the food or the water for drinking may have be- 
come contaminated with the contagion of swine-plague, it will be advis- 
able to give every morning and evening some carbolic acid, say about 
ten drops for each animal weighing from one hundred and twenty to one 
hundred and Mtj pounds, in tiie water for drinking ; and wherever there 
is reason to suspect that the infectious principle may be floating in the 
air, it will be advisable to treat every wound or scratch a hog or pig may 
happen to have immediately with diluted carbolic acid. During a time, 
or in a neighborhood in which swine-plague is prevailing, care should be 
taken neither to ring nor to castrate any hog or pig, because every 
wound, no matter how small, is apt to become a port of entry for the 
infectious principle, and the verjj smallest amount of the latter is suffi- 
cient to produce the disease. 

Still, all these minor measures and precautions will avail but little 
unless a dissemination of the infectious principle, or disease-germs, is 
made impossible. 1. Any transportation of dead, sick, or infected swine, 



48 DISEASES OF SWINE AND OTHER ANIMALS. 

and even of hogs or pigs that have been the least exposed to the con- 
tagion, or may possibly constitate the bearer^ of the same, must be 
eftectively prohibited. 2. Every one who loses a hog or pig by swine- 
plague must be compelled by law to bury the same immediately, or as 
soon as it is dead, at least four feet deep, or else to cremate the carcass 
at once, so that the contagious or infectious principle may be thoroughly 
destroyed, and not be carried by dogs, wolves, rats, crows, &o,, to other 
places. 

Another thing may yet be mentioned, which, if properly executed, 
will at least aid very materially in preventing the disease; that is, to 
give all food ciither in clean troughs, or if com in the ear is fed, to throw 
it on a wooden platform which can be swept clean before each feeding. 

9. TREATMENT. 

If the cause and the nature of the morbid process and the character 
and the importance of the morbid changes are taken into proper con- 
sideration, it cannot be expected that a therapeutic treatment will be of 
much avail in a fully developed case of swine-plague. ^^ Specific" reme- 
dies, such as are advertised in column advertisements in certain news- 
papers, and warranted to be inEallible, or to cure every case, can do no 
good whatever. They are a downright fraud, and serve only to draw 
llxe money out of the pockets of the despairing farmer, who is ready to 
catch at any straw. Ko cure has ever been found for glanders, anthrax, 
and cattle-plague, diseases that have been known for more than two 
thousand years, and that have been investigated again and again by 
the most learned veterinarians and the best practitioners of Euro])e, 
and yet there is to-^y not even a prospect that a treatment wiU ever be 
discovered to which those diseases, once folly developed, will yield, 
l^either is there any prospect or probability that fiQly developed swine- 
plague will ever yield to treatment. It is true that the baciUisuia and 
their germs can be killed or destroyed if outside of the animal organism, 
or within reach on the surface of the animal's body. Almost any known 
disinfectants— carbolic acid, thymic acid, chloride of lime, creosote, and 
a great many others — ^will d.estroy tJiem. But the hadUi and their germs 
are not on the surfEice of the body, except in such parts of the skm and 
accessible mucous membranes (conjunctiva and gums) that may happen 
to have become affected by the morbid process. They are inside of the 
organism, and not only jn every paxt and tissue morbidly affected, in 
every morbid product, and in every lymphatic gland, but they are also in 
every drop of blood and in every particle of a drop of blood circulating 
in the whole organism. Who, I would like to ask, will have the audacity 
to assert that he is able to destroy those bacilli and their gerpis without 
disturbing the economy of the animal organism to such an extent as to 
cause the immediate death of the animsdf But even if means should 
be found by which these bcudlli and their germs can be destroyed with- 
out serious injury to the animal, a destruction of the same will not be 
sufficient to effect a cure. Important morbid changes must be repaired; 
extensive embolism is existing in some very vital organs^ a rapid, pro- 
liferous growth of morbid ceUs has set in; some of the mtestines (caa- 
cum and colon) may have become perforated; exudations have been 
deposited in the lungs, in the thoracicxavity, in the pericardium, and in 
the abdominal cavity ; the heart itself may have been morbidly changed, 
and every lymphatic gland in the whole organism become diseased. 
How, I would ID^e to know, will those quacks who advertise their ^^Sure 
Cure" and their high-sounding ^< Specifics" to swindle the farmer out of 
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Ms hard-earned dollars and cents — ^how^ I ask^ will those quacks restore, 
repair, stop, and reduce all those morbid changes? 

Still, I do not wish to say that a rational tr^tment can do no good; 
on the contrary, it may in many cases avert the worst and most fatal 
morbid changes, and may thereby aid nature considerably in effecting 
a recovery in all those cases in which the disease presents itself in a mild 
fbrm, and in which very dangerous or irreparable morbid changes have 
not yet taken place. A good dietetical treatment, however, including a 
strict observation of sanitary principles, is of much more importance 
than the use of medicines. Li the first place, the sick animals, if possi- 
ble, should be kept one by one in separate pens. The latter, if mov- 
able—movable ones, perhaps six to eight feet square and without a 
floor, are preferable—ought to be moved once a day, at noon, or after the 
dew has disappeared from the grass; if the pens are not movable, they 
must be kept scrupulously clean, because a pig affected with swine- 
plagae has a vitiated apx)etite, and eats its own excrements and those 
of others, and, as those excrements contain innumerable haeilU and their 
germs, will add thereby fuel to the flame ; in other words, will increase 
tiie extent and the malignancy of the morbid process by iutroducing 
into the organism more and more of the infectious principle. The food 
given ought to l^e clean, of the very best quality and easy of digestion, 
and the water for drinking must be clean and £resh, be supplied three 
times a day in a clean trough, and be drawn each time, if possible, &om a 
deep weU. Water from ponds and water that has been standing in open 
vessels, and that may x)ossibly have become contaminated with tiie infec- 
tious principle, should not be used. If the diseased animal has any 
wounds or lesions, they must be washed or dressed from one to three 
times a day with dQuted carbolic acid or other equally effective disin- 
fectants. 

Concerning a therapeutic treatment, I have made several experiments, 
the principal ones of which I will relate, not because they are illustra- 
tive of success, as they are not, but because some interesting features 
of the disease will be brought to light. A therapeutic treatment — ^that 
is, as taac as my experiments are able to show — ^has not been very success- 
finl, but the facts will speak for themselves. 

1. EXPERIMENTS AT MY EXPERIMENTAL STATION, THE VETERINARY 
HOSPITAL OF THE ILLINOIS INDUSTRIAL UNIVERSITY. 

October 8. — ^At 5.30 o'clock, p. m., received from Mr. J. A. Hossack 
eight diseased swine of various size and age for experimental treatment. 
They were put in pen No. 3^ which had been thoroughly cleaned, and 
were fed three times a day with com in the ear, and provided with clean 
water for drinking. I had engaged and had comfortable room for only 
three or four, but Mr. Hossack thought best to bring me every sick an- 
imal he had at that time on his place. So it happened that hve of the 
pigs were in an almost dying condition when they arrived. I numbered 
them I, n, in, lY, V, VI, YH, and VIII. The therapeutic treatment 
consisted in giving tliree times a day about ten drops of carbolic acid 
in the water tor drinking for each hundred pounds of live weight. In 
deciding upon that amount, it was taken into consideration that some 
of the water would remain unconsumed. The troughs were emptied 
and cleaned each time before fresh water was put in. 

October 9. — Pig I^ a smaU animal, dead. Fost-mortem examination was 
made by Dr. Prentice,^ imA revealed the usual morbid changes — ^hepati^- 

4av? 
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zsiJt»m, pleoiitis^ serum in pericdxdiiim, and morbid growths ia etdtmn, 
and colon. 

, Oetober 10. — Pig II, a large 8lK)at fcom eight to t^ months old, dead. 
Poit^mavtem examination by Dr. Prentice. Kearlj the same results. 

Oetober 11. — Pig III, a ^oiall animal, dead. It had probably died on 
the eT^^odng of the 10th; at least it was very much decomposed in the 
moming, and as pig B had died and had to be examined, j^o post-mortem 
examination was made. 

Oetober 12. — ^Pig lY, dead ; had died dnring the night, l^o. Y, an oM 
sow, and Nos. VI, VII, and VIII yet alive. No. YIU is the only one 
that has any appetite. Pig YI is very low, and will soon die. Poit^moT' 
tern examination of Ko. lY. Externally: skin on lower sur&ed of tile 
body and between the legs purple. Internally : lymphatic glands en^ 
laarged | bronchial tubes Med with mucus : both lobes of the lungai, bat 
tbe left one more than the right, hepditizea-^red, brown, and gray hepao 
tization ; two ounces of straw-colored serum in pericardima, and fda^ie 
exudations on the surface of the heart. In abdoBiinal cavity abcwit oM 
pint of serum; spleen enlarged; kidneys normal; mesenterte glaoiclfi 
enlarged ; intestines firee from any morbid growtitis, and witbcmt any 
lesions whatever ; interior of stomach slightly covered with bite. 

Oetober 13.— Old sow 'So. Y, and young sow I^o. Ym (ei^t mofftbs 
old) have a Uttle appetite. No. YI is very weak, and No. YII is duE; 
seems to have considerable pressure upon the brain. In the evening Na 
YI is in a dying condition, and lies motionless in a coraeF. Sows Nos. 
Y and'Yin have some appetite; Na YII l»eathes witii a tfareblHBg 
motion of the flanks ; seems to have headache, is very dtdl, adid hoids 
its nose persistently to the floor. 

O etober 14. — Sow YIII considerably improved ; sow Y some appetite ; 
Vll very lowj and YI dead. For post-mortem examination of Mob YI, 
see account given in the chapter on Morbid Ghaoges. 

OctoberW. — OldsowNo. YandsowNo. YIIlGoaghiiigagooddeai; YIII 
has a good appetite ; Y has not. No. YII, a sow pig g5)out eight montils 
old, dead in the pen. Foet-mortem examination of No. YH at 8.30 o^dack, 
dw m. Externally: Skin on nose, neck, and lower snrfiice of bo^ pur- 
ple in spots and patches; carcass not veay much emacrated. Internally: 
some adhesion between posterior part of right lobe of lungs and dia- 
phragp ; costal pleura and pericarditmi affected ; sur&ce of the hmgs 
exhibit numerous small red specks; both lobes are x)artially hepatized, 
and contain considerable exudation yet in a fluid condition. (See pho- 
tographs, Plates I and IL) External coat of posterior vena eava 
morbidly changed, inflamed, and coalesced with puhnonal pleisa. In 
abdominal cavity: numerous light-colored nodules or tubercles on the 
surface of the spleen, some of the size of a millet seejl, and others as 
large as a small pea; mesentrio glands very much enlarged; nnmeroos 
small nlcerous tumors or morbid growths on mucous membrane of eed- 
cum and colon; the whcde interior surface of jejunum, for several feet 
in length one interrupted layer of a morbid growth and subsegneut de- 
cay of epithelium cells, easily removed with tide back of the scalpel, and 
leaving behind, if thus removed, an uneven villous surface. 

October 16. — Old sow No. Y and sow No. YIII feir appetite ; both 
cough a great deal. Old sow Y discharged yesterday and to-day large 
quantities of a glassy mucus exuding €om the nose. IMscovered two 
ulcerating sores, one in the left middle teat and one in the right for- 
ward teat. Her pigs had been weaned a short time befo^ ^ con- 
tTacted the disease. 
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Oetoher 17. — ^Sows Y and YUI improying^ that is, are less indiffereBt 
to soiroaiidmgs and have better appetite, but still cough a great deal. 

October 18. — Sows V and YIII improving; but especi^y VIII, which 
has good appetite. In afternoon sow Y had some diarrhea, probably 
caused by feeding on new com— -old com had been fed before. 

October 19.-^16. sow Y has diarrhea; feces green and semi-fluid. 
Sow Yin seems to be improving, at least eats a good deaL Sow Y is 
perfectly blind. 

October 20. — Sows Y and YIII stiU coughing considerably, but m» 
otiierwise improving. 

October 21. — Sows Y and YIII improving ; YIII is akeady in a little 
better condition. 

October 22. — Sows Y and YIII improving. 

October 23.— Sow Y is still very slow in her movements, but her ap- 
petite is much better. Sow YIII still shows difficulty of breatliing, but 
may otherwise be considered as recovered. The diarrhea of sow Y has 
disapx)eaa*ed. 

October 24. — Sows Y and YIII improving ; have good appetite, and are 
not near so thirsty as formerly ; both cough some. Becovery may be 
considered certain. 

Oc^^25.— Sow Y very much improved; ulcer in forward teat is 
heaUng rapidly (the ulcers have been treated with diluted carbolic add). 
Sow Ym shows no morbid symptoms, except some coughing and some 
difficulty of breathing. She has very good appetite and is very liyedy. 

October 26. — Sow Y eats tolerably wdl, but is stiU weak. Sow YIII 
eate and drinks well, and might be looked upon as perfectly healthy if 
it were not for the yet existing difficulty of breathing. The excrements 
have gradually lost their peculiar o ffensiv e smell. 

October 27. — Sow Y fair, and sow VLLL very* good appetite. The lat- 
ter is getting lively. 

Oetoher 28. — ISo perceptible change. 

October 29. — Sow Y more active, but stiU partially blind. Sow VJJI 
is gaining in flesh. 

October 30. — ^Both sows have good appetite and are visibly improving. 

October 31. — Both improving steadily. 

November 1. — Sows Y and YUI keep on improving; The ulcers of Y 
have healed, and her sight has been partially restored. The carbolic- 
acid treatment has been continued to this day (IS'ovember 1), but is now 
discontinued. 

November 6. — ^Both sows have been returned to their owners. Sow 
Vill is like a perfectiy healthy pig, but coughs some and also shows a 
slight difficulty of breathing. Sow Y has afiiost entirely recovered her 
eyesight ; is not in as good condition as sow YIII, and coughs some, 
but Iweathes perfectly easy. 

October 26. — ^Received of Mr. D. Burwash, at 6 o'clock, a. m., a Berk- 
shire pig, about tive months old, for experimental purposes ; it had been 
sick two or three days. It proved to be very severely affected, but was 
in a good condition as to flesh. Treatment : about eight or nine drops 
of carbolic acid in the water for drinking every morning, and about two 
drams of bisulphite of soda and one dram of carbonate of soda every 
evening. The pig was designated as No. IX, and put in pen No. 2. 

October 27. — ^Pig No. IX worse; has plain symptoms of pneumonia; 
died in the afternoon. Post-mortem examination three hours after death ; 
four ounces of serum in chest, and also a like quantity in pericardium ; 
trachea filled with mucus ; both lobes of lungs congested and gorged 
ynth exudation j (japillary vessels of tlie auricles of the heart gorged 
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with blood ; spleen enlarged, and large numbers of tubercle-like excres- 
cences on its lower surface ; csBcum and colon full of hardened feces ', a 
few ulcerous tumors in caecum, and two large decaying morbid growths 
in colon } mesenteric glands enlarged ; other organs healthy. 

-NTumerous other experiments have been made, and quite a variety of 
medicines have been tested at different places and in different herds. 
Some of those experiments have been carried out under my personal 
superintendence, and some by the owners of the diseased animals in ac- 
cordance with my instructions. But as the results obtained with any 
one of them are far from satisfactory, it will be sufficient to mention 
only a few. The principal medicines tried were carbolic acid, bisulphite 
of soda, thymol, salicylic acid, white hellebore or veratrum atbumj as an 
emetic, alcohol, and sulphate of iron^ and it has been found that neither 
of them possesses any special curative value. In a few cases ia which 
most of the lesions were external, applications of very much diluted 
thymol or thymic acid produced apparently good results ; the animals 
recovered, but might have recovered at any rate. Diluted carbolic acid 
has been used for the same purpose and with the same results. An 
emetic of white hellebore or veratrum album was given to some shoats 
(about eight or nine months old, and property of Dr. Hall, at SavoyL 
m tiie first stage of the disease, and seemed to have arrested the morbia - 
process immediately, at least the shoats recovered. In other more de- 
veloped cases it did no good whatever. Bisulphite of soda, salicylic 
add, and carbolic acid were used quite extensively, but no good results 
plaioly due to the influence of those drugs have been observed in 
any case in which the disease had fuUy developed, neither by myself 
nor by others. Sulphate of iron has proved to be decidedly injurious. 
Mr. Bassett used it quite persistently for forty-five nice shoats. Forty- 
three of them died, one recovered from a slight attack — ^it had external 
lesions, which were treated with carbolic acid — and one remained ex- 
empted. To bleed sick hogs, in some places a customary practice among 
farmers against all ailments of swine, has had invariably the very worst 
consequences, and accelerated a fatal termination. A great many farm- 
ers in the neighborhood of Champaign have used several kinds of ^^ spe- 
cifics ^ and *' sure cure ^ nostrums, but none of them are inclined to talk 
about ti^e results obtained, and so it must be supposed that the latter 
have remained invisible. One case, which should have been related in 
the chapter on " Prevention,'' deserves to be mentioned. Mr. Crews had 
forty-odd hogs, of which he had lost ten or twelve, and was losing at 
the rate of two to four a day. I advised him to separate those appar- 
ently yet healthy, or but slightly affected, from the very sick ones : to 
put the former in a separate yard, not accessible to the others ; to feed 
them dean food; to water them three times a day from a well, and to . 
give to each autmal, two or tluree times a day, about ten drops of car- 
bolic acid in their drinking water. He did so, and saved every one he 
separated (fourteen in number), while all others, with the exception of 
two animals which died later, died within a short time. 

BespectfoUy submitted. 

H. J. DETMBBS, F. & 

ChioagK), III., November 15, 1878. 
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SUPPLEMENTAL EEPOET. 

Sm: Since the 15th of November, the day on which I forwarded to yon my fdU re- 
port, I have devoted my time principally to a Bolntion of some of those qnestiona 
which had not been fully answered, and have succeeded in ascertaining some addi- 
tional facts of practical importance. In addition to this the correctness of my conclu- 
sions as to the nature of the infectious principle, and the manner 'in which swine- 
plague is communicated, has been confirmed by further observations. The vitality of 
the infectious principle ha« been tested by experiment ; several herds of diseased swine 
and places where the disease had been prevailing, and where healthy pigs had been 
introduced a few weeks after the occurrence of the last case of swine-plsbgue, have 
been visited, and a few more post-r/wrtem examinations have been made. £l the fol- 
lowing, which may be considered as a supplement to my report of the 15th of Novem- 
ber, I have the honor of submitting to you, very respectfally, the results of my inves- 
tigation. 

1. THB BACnXI SUIS. 

These are found invariably, either in one form or another, in all fluids — such as blood| 
urine, mucus, fluid exudations, &c. — ^in all morbidly affected tissues, and in the ex- 
crements of the diseased animals, and constitute, beyond a doubt, the infectious prin- 
ciple, or produce the morbid process if transmitted, directly or indirectl5^ fix>m a 
diseased animal to a healthy one. These hadUi undergo several changes, and require 
a certain length of time for fiorther propagation ; consequently, if mtroduced into 
an animal organism, some time — a period of incubation, or a stage of colonization — 
must pass berore morbid symptoms can make their appearance. Three stages of de- 
velopment (a germ or micrococcus stage, a bacillus or rod-bacterium stage, and a germ- 
producing stage) can be discerned. 

The micrococci, globular bacteria, or bacillus-germs, as I prefer to call them, are 
found in immense numbers in the fluids, but especially in the blood and in the exuda- 
tions of the diseased animals. If the temperature is not too low, and if sufficient oxy- 
gen is present, they soon develop or grow lengthwise, by a kind of budding process — 
a globular bacterium, or bacillus-germ, constantly observed under the microscope^ 
budded, and grew to double its length in exactly two hours in a temperature of 70^ 
F. (see drawing)— and change ^adually to rod-bacteria, or hacilU, Some of the latter, 
Anally, after a day or two, if circumstances are favorable, commence to grow again in 
length, until they appear, mdgnifled 850 diameters^ to be from one to six inches long. 




both ends, which move to and fro, and alternately open and close, or stretch and bend 
the knee or angle. After the division has become perfect, which takes only a nunute 
or two^ both ends, thus separated, move apari; in different directions. These long bao- 
teria, it seems, are pregnant with new germs : their external envelop disappears or is 
dissolved^ and then the very numerous bacillus-germs become free. In tills way a 
propagation is effected. 

Some of the 'bacilli or rod-bacteria move very rapidly, while others are apparently 
motionless. The causes of this motion I have not been able to ascertain with cer- 
tainty, but have observed repeatedly that no motion takes place if the temperature of 
the fluid or substance which contains the bacteria is a low one, and that under the mi- 
croscope the motion increases and becomes more lively if the rays of light, thrown 
upon the slide by the mirror, are sufficiently concentrated to increase the temperature 
of the object. So it seems that a certain degree of warmth is required ; at any rate I 
never saw any badlU moving in a fluid or substance immediately after it had been 
standing in a cold room. 

There is, however, also another change taking place, caused probably by certain 
conditions which I have not been able to ascertain. It is as follows : The globular 
bacteria or bacillus germs commence to bud or grow in lengtii, but on a sudden their 
development, it seems, ceases, and partially-developed haoiui and simple and budding 
germa congregate to colonies, agglutinate to each other, and form larger or smaller irreg- 
ularly-shaped and (apparently) viscous clusters. Such clusters are found very often in 
the blood and in other fluids, and invariably in the exudations in the lungs ; and in 
the lymph&tic gland in pulmonal exudation, and in blood serum, this formation can 
be observed under the microscope if the object remains unchanged for some time, say 
for an hcfnr or two. In the ulcerous tumors on the intestinal mucous membrane the 
clusters are comparatively few, but the folly-developed JfOcilU, many of which move 
very lively, are always exceedingly numerous. The tumors or morbid growths in the 
intestines seem to afford the most favorable conditions for the growth and develop- 
ment of the hadlli and their germs. That this must be the case is also suggested by 
the presence of such immense numbers of baoUli and baciUus-germs in the excrements, 
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that the latter, beyond a doubt, constitute the principal disseminator of the infective 
principle. Whether tlio colonies or viscous clusters of bacillus-germs and partially 
developed haciUi are instrumental in bringing about the extensive embolism in the 
lungs and in other tissues, by merely closing the oapillary vessels in a mechanical way, 
or whether the presence, growth, development, and propagation of the bacilli and their 
germs produce peculiar chemical changes in the composition of the blood, which dis- 
q^ualify the latter to pass with facility through the capillaries, or which cause a clot- 
ting or retention of the same in the capUlary system, is a question which I am not pre- 
pared to decide. According to my own observations, it appears that the colonies or 
viscous clusters of bacillus-germs and partially developed badlli get stuck in the capil- 
laries so as to obstruct the passage, and constitute in that way the principal, if not the 
sole, cause of the embolism. Dr. Orth is of a different opinion. He says : ^^ The prin- 
cipal effect of the 'Schizomycetes' (haclmaf baoiUij &c.) is an indirect one, viz., by 
producing a poison (virus). " (Archiv, filer wiaeenschaftliche und praktiscJie TMerheilkmde, 
1877, puge 1.) It is possible that the circulation of the blood in the capillary system 
is interfered with by both mechanical obstruction and chemical changes. Still, it 
seems to me that the observations of Dr. Orth and others apply more to the fully de- 
veloped hacilU in the blood and in the lymph. The vitality of the bacillus-germs^ 
and es|>ecially of the hacUlL is not a veiy great one, except where the germs are eon- 
taiiled in a substance or a fluid not easily subject to decomposition; for instance, in 
water which contains a slight admixture of organic substances. If such a fluid is kept 
in « vial with a ji^lass stop, the germs remain &r a long time (over six weeks) in nearly 
the same condition, or develop very slowly, according to amount of oxygen and degree 
of temperature. In an open vessel the development is a more rapid one. If oxygen 
is excluded, or the amount available exhausted, no further change seems to be taking 
place. In the water of streamlets, brooks, ditches, ponds, &c., the bacillus-germs are 
not destroyed ver^ soon. How long they retain their vitality I have not been able to 
ascertain. In flmds and substances subject to putrefaction, the hacilU and their germs 
lose their vitality and are destroyed in a comparatively short time ; at least they dis- 
appear as soon as those fluids (blood, for instance) and substances undergo decompo- 
sition. In the blood they disappear as soon as the blood-corpuscles commence to 
decompose. That such is the case has been ascertained not only by microscopical ob- 
servation, but also by clinical experience. The haoilli and their ^erms are also oestro jed 
if brought in contact with, or if acted upon by, alcohol, carbohc acid, thymol, iodine, 

2. CUKZCAL OBSERYATIONa. 

The experimental pigs, Nos. 1 and A, put in pen No. 2, on November 13th (together 
with experimental pig C), in which pen pi^ No. IX had died of swine-plague on the 
2Sth of October, remained perfectly healwy, notwithstanding pen No. 2, which was 
thoroughly infected, had received only an ordinary cleaning, but had not been disin- 
fected* Consequently, it must be supposed that the infectious principle (the baoUU 
and their germs) contained in particles of excrement and in the urine clinging to the 
floor and lodged in the cracks between the boards must have been destroyed, becaoM 
I observed repeatedly that the piss, probably in search of saline substiuices, licked 
those parts of the floor which had become saturated with urine. 

Mr. Baasett, who had lost nearly hia whole herd of swine— of one lot containing 
originally forty-flve animals only two survived — ^bou^ht, about eighteen days after the 
occurrence of the last death, two youn^, healthy pigs, and allowed them to ran at 
large in his orchard, a pasture, and one oihis swine-yards, the same premises on which 
the lot of forty-flve ammals just mentioned had been kept. The *few surviving hjoga 
of hie old herd are kept in another ^ard farther north. Seeing that those two piga 
remained healthy, he thought he might risk it and buy some more, and about two 
weeks later he bought sixty-nine (not ninety-flve, as I b^eve I have stated in nr^ re- 
port) healthy Berkshire shoats, from Ave to six months old, at the auction of the Hon* 
James Scott, president of the Illinois State Board of Agriculture, and turned them out 
on the same premises (hog-lot, orchard, and pasture). After these sixty-nine shoats 
had been there two days they discovered the burial places of the forty-three dead 
shoats. hogs, and pigs, which, by the way, had been buried only ]&om» two to 
three teet deep. These they commenced to exhume immediately, and soon consumed 
aU the decomposed carcasses. Mr. Bassett would have prevented thi« had ho discov- 
ered them in time. Every shoat has remained healthy up to date (November 29fli), 
and as the period of incubation (£rom five to fifteen days, or on an average seven 
days) expired some time ago, it must be supposed that the infections principle, the 
hacUU and their germs, had been thoroughly destroyed by putrefaction. It must be 
mentioned that there are no straw-stacKs, &o., on the swine-range, and that the 
shoats have no access to any streamlet, ditch, or pool of water. 

Mr. Locke's herd of swine has been kept perfectly isolated in a pasture near the city 
limits of Champaign, and has remained exempt from swine-plague till lately. 
The hog-pastoxe is dose to the Hlinois Central Bailroad track. Whether the iafeo- 
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tioii8 pxincijile has been introdaced into Mr. Locke's pasture by the car-loads of dis- 
eased Bwine which pass by every evoning, and which sometimes remain standing on 
the tracks, at a distance ot' not mnoh over forty rods from the hog-pasture, for half an 
hour or longer ; whether iihe vicinity of the rendering establishment has been instru- 
mental in bringing about an infection ; or whether the infections principle has been 
communicated by other means, I have not been able to ascertain. 

The herds of Mr. Clelland (or McClelland), nine or ten miles northwest of Champaign, 
and of Mr. AUen, six or seven miles northeast of Urbana, have remained exempt for a 
long time, probably because neither of them has any close neighbors, but finally the 
disease, spreading from farm to farm, has reached their herds. 

Mr. Clay West, three and a half miles northwest from Champaign, living also some- 
what isolated, expected that his swine (forty-seven head) would remain exempted. 
Most of them (forty-two or forty-three) obtained their water for drinking from a run- 
ning streamlet which, three-fourths of a mile above, passes through the hog-pasture 
of another farm. On the latter swine-plagne made its appearance, and three weeks 
later Mr. West's swine commenced to die. So it must be supposed that the infection 
had been brought about by the water in the streamlet. Mr. West, as soon as he 
found that his hogs commenced to die, sold twenty-seven head to be shipped to Chi- 
cago. 

3. MORBID CHANGES AFTER DEATH. 

Since November 15th I have made some more jws^moHflm examinailons, mostly fix 
the purpose of obtaining material for microscopical investigation ; but have foond 
nothing not found before, or of any special importance, except in one case, of which, 
Uietefore, a fhU account may not be superfluous. It was a pig of Mr. Clellan's (or 
MeOlellaad's), who liad lost four head out of seventeen witlun a few days^ or after 
brief sickness. The pig in qaestion, which was a little over four months old, had be<ni 
■ick only two or tlu^e days. The post-mortem examination was made on Nov^ooLber 
22d, about sixteen hours after the animal had died. 

.BEajienM^^.— Considerable capillary redness of a purple hue in the skin on the lower 
maeftce of the body, between the legs, and behina the ears. Jn/emaHi^.-— Lower and 
antexior parts of both lobes of tiie longs hepatized (red hepatization) ; the rest of both 
lobes gorged with blood-serum or fluid exudation : pericardium coated with plastic exa- 
datlon; auricles of the heart congested, the capillary vessels tinged with dark-colored 
blood; lymphatic glands, but especially those of the mesenterium, very much swelled; 
Mtqt, wderotie ; serous niembr»ne of some of the intestines (csBcum and colon) coated with 
exndatioii; ecdrrmoses and capiUaiy redness in pyloric portion of the stomach ; and 
a few worms {Tridhoc^hdlm crena*^) in csdcum, but no morbid growths or ulcerous 
tnmors whatever in any part of the digestive canal. This case is worth mentioning, 
because no morbid growths or ulcerous tumors were found in the caecum and colon, 
or in other parts of the intestinal canal; it consequently shows once more that em* 
holism and subsequent exudation in the lungs and in other tissues aore more constant 
and more characteristic of the morbid process of swine-plague tlv^i^ the peculiar morbid 
growths or ulcerous tumors in the caecum and colon. 

Whether those ulcerous tnmors on the intestinal mucous membrane occur only in 
OMes in which the infectioas principle has been introduced partly or whoUy through 
the digestive canal, and are absent in those cases in which tho ^aciZ^iflnd their genns 
have entered exclusively through wounds or lesions, or whether, finally, this presence 
or absence depends upon other influences and conditions, is a question which I am 
not folly prepared to answer. It has decidedly the appearance that the seat and the 
oiiaraeter of the morbid changes depend, to a certain extent at least, upon the means 
and parts by and through which the hadlU and their genus have entered the animal 
organism. 

My opinion, expressed in my report of the 15th ultimo, that an infection is brought 
aboat ^ther thrcmgh titie digestive canal or through wounds or lesions, and probably 
not tim>i](gh tibe respiratory mucous membrane and through the skin, if no wouncbi 
or lesions are existing, has been corroborated by an observation made at Mr. Wesf s 
place. I was there on November 20th. The disea^ had made its appearance on Novem- 
ber 10th. Mr. West had lost five animals, had sold twenty-seven more or less diseased, 
snd still had fourteen or fifteen, including four or five older hogs kept in a separate 
pen, about 12 by 16, which had a wooden fioor, and was separated from 1^ hog^lot or 
ho£;-pa8tiire onJ^r by a board fence. These older animals receive and have received 
their watet for drinking from a well, while all those kept in the hog-lot or hog-pasture, 
originally forty-two in number, had access to the streamlet before mentioned. None 
of tbe older animals, althoogh breathing the same atmosphere as the rest, showed any 
^mptoms of disease, and are stUl healthy (Novembeor 29th), as far as I have been able 
to leaxn. 

In conclusion, I may say that swine-plagne does not seem to be communicable to 
any other domeisticated animals, and must be considered as a disease sul generis pe- 
eaUar to swine. 
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I intended to make further experiments, by inoculating healthy animals wii^ blood* 
serum or x>ulmonal exudations, freed from hacilli and bacillus-germs by repeated ti- 
trations and with cultivated hacilli, but the time left me (sixte^m days) was not suffi- 
cient to obtain reliable results. Besides, it appeared to be desirable to use the pigs I 
had on hand for the purpose of testing the yitality of the infectious principle in such 
a way as would give the test a direct practical value. 
I am, very respectfully, your obedient servant, 

H. J. DETMERS, F. S, 
Chicago, III,, December 1, 1878. 



EEPOET OF DE. JAMES LAW. 

Hon. Wm. G. Le Duo. 

Commissioner of Agriculture : 

Seb : I have the honor to submit the following report of experiments 
and observations on the prevailing fever in hogs. 

As you are already aware, my attention has been directed mainly to 
the pathology of the disease, the nature and vitality of the virus, and 
its behavior when treated by different disinfectants. Distant as Ithaca 
was from all infected districts, and seeing it was impossible here to ex- 
periment on large herds of diseased and exposed swine, it seemed 
preferable to leave to others all essays of treatment and prevention of 
the illness by the use of disinfectants and oilier sanitary measures. This 
isolated and noninfected locality offered special advantages for conduct- 
ing that class of observations which I aimed at, as there was no danger 
of accidental infection from other sources tiian the experimental pens. 
At the same time the number of animals subjected to experiment was 
limited by th.e necessity for the most perfect isolation of the healthy and 
diseased, for the employment of separate attendants for each, and for 
the disinfection of instruments used for scientific observations, and of 
the persons and clothes of those who conducted these. 

The experimental pens were constructed in a high open field, with 
nothing to impede the free circulation of air ; they were large and roomy, 
with abundant ventilation from back and front, with perfectiy close walls, 
floors^ and roofs, and in cases where two or more existed in the same 
buildmg the intervening walls were constructed of a double thickness of 
matched boards with building pasteboard between, so that no com- 
munication could possibly take place (excepting through the open air of 
the field. When it seemed needful disinfectants were placed at the ven- 
tilating orifices. On the pigs showing the first signs of illness, infected 
pigs were promptly turned over to the care of attendants ddegated for 
these alone, and the food utensils, &c., for the healthy and diseased were 
kept most careftilly apart. When passing from one to thO' otiier for 
scientific observations, the healthy were first attended, and afterward the 
diseased, as far as possible in the order of severity. Then disinfection 
was resorted to, and no visit was paid to the healthy pigs until after the 
lapse of six or eight hours, with free exposure in the interval. In the 
pens the most scrupulous cleanliness was maintained and deodorizing 
agents used so as to keep them perfectiy sweet. 

I may be allowed to add that I have received most valuable assistance 
from two of my students, Messrs. A. M. Farrington and A. G. Boyer, in 
conducting the daily observations^ as well as in making post mortem 
examinations, and in the examination of diseased products. 
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INCUBATION OF THE DISEASE. 

Our experiments have shown this to vary greatly, though in the great 
majority of cases it terminated in from three to seven days after inocu- 
lation. As shown in the table appended, one sickened on the first day, 
three on the third, two on the. fourth, one on the fifth, two on the sixth, 
four on the seventh, and one each on the eighth and thirteenth days 
respectively. A comparison of these results with those obtained else- 
where seems to show that we have reached the two extremes. Dr. Sut- 
ton, observing the result of contact alone in autumn, sets the period at 
from thirteen to fourteen days 5 my own observations in Scotland, in 
summer, indicated seven to fourteen days ; Professor Axe, in London, 
in summer, concluded on ^lyq to eight days 5 Dr. Budd, in summer, four, 
to five days; and Professor Osier, in autumn, four to six days. 

SYMPTOMS. 

The cases observed were of all degrees of severit;^^, from a slight access 
of fever, with some loss of appetite, irregularity of the bowels, and alter- 
nations of heat and cold on the surface, to violent attacks, terminating 
fatally after eleven days' illness. 

^arly symptoms. — ^In an average case, one of the earliest signs of ill- 
ness was an elevated temperatu^ of the body, amounting to one or two 
degrees above the former indications furnished by the same animal. 
This qualification appears requisite, as the temperatures of healthy pigs 
were found to vary widely under different conditions of life. Ajpfcer act- 
ive exercise or excitement 104^ F. is not unfrequent, while in a close 
pen where they are quiet and still, lOOo to 102° F. is quite as common. 
On more than one occasion, when a pig got accidentally fixed in a nar- 
row space where he had barely room to stand, the temperature was re- 
duced to 990 and even 98° F. The body heat was raised by a hearty 
meal and lowered by abstinence. Generally a sudden rise of tempera- 
ture and saturation of the atmosphere with moisture led to an elevation 
of the body heat, in other cases a reduction of the temperature of the 
air led to the same phenomenon. (See table of Meteorological Observa- 
tions and Temperatures.) In connection with the rise of temperature 
there was generally a diffuse redness of tiie skin, with increased warmth, 
alternating with cold, especially in the ears, nose, tail, and limbs. The 
pulse usuially rose perceptibly, sometimes reaching 120 per minute, while 
the breathing was little if at all affected. The snout was often drawn 
back, giving a wrinkled or pinched appearance to the face ; the move- 
ments were less active, sometimes decidedly stiff and slow ; there was 
perceptible falling off in appetite, and the bowels were usually costive. 

Disease at its height. — ^The temperature rose in most cases to 105^ F., 
and exceptionally only to lOJo or IO80 F. (Dr. Osier records llOo F.), 
to be followed after a variable length of time (three to twenty days) by a 
a descent to the natural standard, or even lower. The pulse also rose to 
120-130, and the flushes of heat on the skin were much more frequent and 
extreme. At the same time certain changes appeared in the skin, vary- 
ing greatly in degree in different cases, but which may be descrioed as 
follows : ' 

First. A pink or scarlet rash in spots averaging about one-tenth inch 
in diameter, but often becoming confluent so as to form an extended 
blush. Many such spots disappeared momentarily under pressure, show- 
ing that the minute blood-vessels were not yet completely blocked, but 
on]^ dilated. Many, however, could not be even temporarily obliterated 
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with blood ; spleen enlarged^ and large numbers of tabercle-Uke excres- 
cences on its lower surface ; csecum and colon full of hardened feces ; a 
few ulcerous tumors in caecum, and two large decaying morbid growths 
in colon ; mesenteric glands enlarged ; other organs healthy. 

-NTumerous other experiments have been made, and quite a variety of 
medicines have been tested at different places and in different herds. 
Some of those experiments have been carried out under my pe^onal 
superintendence, and some by the owners of the diseased animals in ac- 
cordance with my instructions. But as the results obtained with any 
one of them are far from satisfactory, it will be sufficient to mention 
only a few. The principal medicines tried were carbolic acid, bisulphite 
of soda, thymol, salicylic acid, white hellebore or veratrvm (ubunij as an 
emetic, alcohol, and sulphate of iron^ and it has been found that neither 
of them possesses any special curative value. In a few cases in whidi 
most of the lesions were external, applications of very much diluted 
thymol or thymic acid produced apparently good results ; the animals 
recovered, but might have recovered at any rate. Diluted carbolic acid 
has been used for the same purpose and with the same results. An 
emetic of white hellebore or veratrum album was given to some shoats 
(about eight or nine months old, and property of Dr. Hall, at Savoy )l 
m the first stage of the disease, and seemed to have arrested the morbia - 
process immedmtely, at least the shoats recovered. In other more de- 
veloped cases it did no good whatever. Bisulphite of soda, salicylic 
acid, and carbolic acid were used quite extensively, but no good results 
plainly due to the influence of those drugs have been observed in 
any case in which the disease had ftQly developed, neither by myself 
nor by others. Sulphate of iron has proved to be decidedly injurious. 
Mr. Bassett used it quite persistently for forty-five nice shoats. Forty- 
three of them died, one recovered from a slight attack — ^it had external 
lesions, which were treated with carbolic acid — and one remained ex- 
empted. To bleed sick hogs, in some places a customary practice among 
farmers against all ailments of swine, has had invariably the very worst 
coiisequences, and accelerated a fatal termination. A great many farm- 
ers in the neighborhood of Champaign have used several kinds of ^^ spe- 
cifics " and <^ sure cure ^ nostrums, but none of them are inclined to talk 
about the results obtained, and so it must be supposed that the latter 
have remained invisible. One case, which should have been related in 
the chapter on " Prevention,'^ deserves to be mentioned. Mr. Crews had 
forty-odd hogs, of which he had lost ten or twelve, and was losing at 
the rate of two to four a day. I advised him to separate those appar- 
ently yet healthy, or but slightly affected, from the veiy sick ones : to 
put the former in a separate yard, not accessible to the others : to feed 
them clean food; to water them three times a day from a well, and to . 
give to each autmal, two or three times a day, about ten drops of car- 
bolic acid in their drinking water. He did so, and saved every one he 
separated (fourteen in number), while all others, with the exception of 
two animals which died later, died within a short time. 

Bespectfnlly submitted. 

H. J. DETMBBS, F. & 

CbioxoOj III., November 15, 1878. 



60 DISEASES OP SWINE AND OTHER ANIMALS. 

which was of a deep, dark-red color^ and thrown into prominent trans- 
verse folds, that considerably diminished its internal caliber. The large 
intestine was more entirely free from slight congestion of the mncous 
membrane^ and in two cases only were no ulcers found on this part. 

The variety of these ulcers deserves a passing notice. In a certain 
number of cases the mucous membrane, though comparatively free from 
congestion, showed a number of small conical swellings, with yellowish 
depressed centers, and about the diameter of one-half a line. To the 
naked eye these appear like enlarged solitary glands, but have been 
shown by Dr. Klein, of London, to be enlarged and diseased mucous 
crypts (follicles of Lieberkiihn.) Next, erosions of larger size were not 
uncommon. In these, the- surface layer of the mucous membrane was 
destroyed, leaving a depressed, red, congested base, and swollen^ slightly 
congested, and reddened edges; Then there are the older ulcers in which, 
with a more or less reddened base and margin, there is a central dirty- 
white product, arranged in concentric layers, and usually projecting 
above the line of the c^acent mucous membrane, and even overlapping 
it. This appears like a slough, and though sometimes staiaed wit£ 
blood contalos no pervious vessels. In one instance this slough, in 
place of occurring in rounded isolated forms, extended transversely to 
the direction of the intestine, occupying the limits of its morbid trans- 
verse folds for half the circumference of the canal, or even more. These 
bands were abundant in the caecum and colon, and at intervals two ad- 
jacent ones would merge into each other at their widest parts. Finally, 
in one case, a great part of the sur£a<^e of tiiecadcnm and colon was cov- 
ered by a yeUowish-white dipthheritic-looking pellicle, in patches of 
several inches in length, and projecting above the surface of the muqpus 
membrane at its free border. 

In one case only was there a blood-colored liquid effiision into the 
peritoneum. In another, a transparent exudation between the folds of 
the mesentery contained a microscopic embryo worm } but the most care- 
ful search could detect no others at this point, nor in the. coats of the 
intestines. In one case, whitish concretions were found on the mesen- 
tery, projecting from the surface and composed of granular cells like 
those of the concretion on the larynx. 

Liver. — Slight ecchymosis on the surfiEice of the liver was common, but 
extensive congestion, and above all softening, were virtually absent. 
When congestion existed the acini were most deeply colored iji the cen- 
ter, showing the implication of the hepatic veins and intralobular flexus 
rather than the portal system. In two cases this organ contained slight 
caseous deposits, in one an acephaloeyst. and several times hydatids. 

The pcmcreaa appeared to be uniformly healthy. 

The spleen appeared unduly black and gorged with blood on two occa- 
sions only, and in the worst of these the blood was alive with actively- 
moving bacteria. 

The lymphatic gUmds of the mesentery and of the abdomen generally 
may be said to have been imiformly altered. Those in the vicinity of 
congested or ulcerated patches of intestines were usually of a dark blood- 
red, confined to the surface of the gland, or in the worst caises extending 
through its entire substance. In cases where the disease had passed the 
crisis, and the subject was advancing towards recovery, there was often 
simply a grayish discoloration of the surface of the gland, where such 
hsBmorrhagic discoloration would have been found in the earUer stages. 
In aU cases the glands appeared to be materially enlarged. 

These remarks would equally apply to the lymphatic glands in the 
chest, throat, or other parts where congestion and ecchymosis existed. 
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SUPPLEMENTAL EEPOET. 

Sir: Since the 15th of November, the day on which I forwarded to you my fdU re- 
port, I have devoted my time principally to a solution of some of those questions 
which had not been fully answered, and have succeeded in ascertaining some addi- 
tional fBucta of practical importance. In addition to this the correctness of my conclu- 
sions as to the nature of the infectious principle, and the manner 'in which swine- 
plague is conmiunicated, has been confirmed by further observations. The vitality of 
the infectious principle ha« been tested by experiment ; several herds of diseased swine 
and places where the disease had been prevailing, and where healthy pigs had been 
introduced a few weeks after the occurrence of the last case of swine-plsbeue, have 
been visited, and a few more post-Tnortem examinations have been made. &. the fol- 
lowing, which may be considered as a supplement to my report of the 15th of Novem- 
ber, I nave the honor of submitting to you, very respectfully, the results of my inves- 
tigation. 

1. THE BACILLI SUIS. 

These are found invariably, either in one form or another, in all fluids — such as bloody 
urine, mucus, fluid exudations, &c. — ^in all morbidly affected tissues, and in the ex- 
crements of the diseased animals, and constitute, beyond a doubt, the infectious prin- 
ciple, or produce the morbid process if transmitted, directly or indirectly. t£om a 
diseased animal to a healthy one. These hadlli undergo several changes, and require 
a certain length of time for fiorther propagation ; consequently, if inlToduced into 
an animal organism, some time — a period of incubation, or a stage of colonization — 
must pass before morbid symptoms can make their appearance. Three stages of de- 
v^pment (a germ or micrococcus stage, a bacillus or roa-bacterium stage, and a germ- 
producing stage) can be discerned. 

The micrococci, globular bacteria, or bacillus-germs, as I prefer to call them, are 
found in immense numbers in the fluids, but especially in the blood and in the exuda- 
tions of the diseased animals. If the temperature is not too low, and if sufficient oxy- 
gen is present, they soon develop or grow lengthwise, by a kind of budding process— 
a globular bacterium, or bacillus-germ, constantly observed under the microscope, 
budded, and grew to double its length in exactly two hours in a temperature of 70° 
F. (see drawing) — ^and change gradually to rod-bacteria, or lacilU, Some of the latter, 
Anally, after a day or two, if circumstances are favorable, commence to grow again in 
length, until they appear, magnified 850 diameters^ to be from one to six inches long. 




both ends, which move to and fro, and alternately open and close, or stretch and bend 
the knee or angle. After the division has become perfect, which takes only a minute 
or two^ both ends, thus separated, move apart in different directions. These long bao- 
teria, it seems, are pregnant with new germs : their external envelop disappears or is 
dissolved, and then the very numerous bacillus-germs become £ree. In tnis way a 
propagation is effected. 

Some of the lacilli or rod-bacteria move very rapidly, while others are apparently 
motionless. The causes of this motion I have not been able to ascertain with cer- 
tainty, but have observed repeatedly that no motion takes place if the temperature of 
the fluid or substance which contains the bacteria is a low one, and that under the mi- 
croscope the motion increases and becomes more lively if the rays of light, thrown 
upon the slide by the mirror, are sufficiently concentrated to increase the temperature 
of the object. So it seems that a certain degree of warmth is required ; at any rate I 
never saw any JxicilH moving in a fluid or substance immediately after it had been 
standing in a cold room. 

There is, however, also another change taking place, caused probably by certain 
conditions which I have not been able to ascertain. It is as follows : The globular 
bacteria or bacillus germs commence to bud or grow in length, but on a sudden their 
development, it seems, ceases, and partially-developed h<wiUi and simple and budding 
germs congregate to colonies, agglutinate to each other, and form larger or smaller iireg- 
nlarly-shaped and (apparently) viscous clusters. Such clusters are found very often in 
the blood and in other fluids, and invariably in the exudations in the lungs; and in 
the lymph&tic gland in puhnonal exudation, and in blood serum, this formation can 
be observed under the microscope if the object remains unchanged for some time, say 
for an hcfnr or two. In the ulcerous tumors on the intestinal mucous membrane the 
clusters are comparatively few, but the ftilly-developed ladilUf many of which move 
very lively, are always exceedingly numerous. The tumors or morbid growths in the 
intestines seem to afford the most favorable conditions for the growth and deveh>p- 
ment of the hadlU and their germs. That this must be the case is also suggested by 
the presence of such immense numbers of hacilU and bacillus-germs in the excrements, 
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SUPPLEMENTAL EEPOET. 

Sir: Since the 15th of Novemher, the day on which I forwarded to you my fdll re- 
port^ I have devoted my time principally to a solution of some of those questions 
which had not been fiiUy answered, and have succeeded in ascertaining some addi- 
tional facts of practical importance. In addition to this the correctness of my conclu- 
sions as to the nature of the infectious principle, and the manner 'in which swine- 
pla^e is communicated, has been confirmed by farther observations. The vitality of 
the infectious principle has been tested by experiment ; several herds of diseased swine 
and places where the disease had been prevailing, and where healthy pigs had been 
introduced a few weeks after the occurrence of the last case of swine-plague, have 
been visited, and a few more post-mortem examinations have been made. &. the fol- 
lowinff, which may be considered as a supplement to my report of the 15th of Novem- 
ber, I nave the honor of submitting to you, very respectfully, the results of my inves- 
tigation. 

1. TECB BACILLI SX7IS. 

These are found invariably, either in one form or another, in all fluid^-HSuch as blood, 
urine, mucus, fluid exudations, &q. — ^in all morbidly affected tissues, and in the ex- 
crements of the diseased animals, and constitute, beyond a doubt, the infectious prin- 
ciple, or produce the morbid process if transmitted, directly or indirectly^ from a 
diseased animal to a healthy one. These ImuMU undergo several changes, and require 
a ceftain length of time for further propagation ; consequently, if introduced into 
an animal organism, some time — a period of Incubation, or a stage of colonization — 
must pass bemre morbid symptoms can make their appearance. Three stages of de- 
velopment (a germ or micrococcus stage, a bacillus or rod-bacterium stage, and a germ- 
producing stage) can be discerned. 

The micrococci, globular bacteria, or baciUus-germs, as I prefer to call them, are 
found in immense numbers in the fluids, but especially in the blood and in the exuda- 
tions of the diseased animals. If the temperature is not too low, and if sufficient oxy- 
gen is present, they soon develop or grow lengthwise, by a kind of budding process — 
a globular bacterium, or bacillus-germ, constantly observed under the microscope, 
btmded, and grew to double its length in exactly two hours in a temperature of 7(P 
F. (see drawing)— and change ^adually to rod-bacteria, or hacilli. Some of the latter, 
Anally, after a day or two, if circumstances are flavorable, commence to grow again in 
length, until they appear, mdsnifled 850 diameters^ to be from one to six inches long. 
A^t the same time, however, tibiey become very brittle, and break into two or more 
pieces. Where a break or separation is to take place, at first a knee or angle is 
formed, and then a complete break or separation Is effected by a swinging motion of 
both ends, which move to and fro, and alternately open and close, or stretch and bend 
the knee or angle. After the division has become perfect, which takes only a minute 
or two^ both ends, thus separated, move apart in different directions. These long bao* 
teria, it seems, are pregnant with new germs : their external envelop disappears or is 
dissolved^ ana then the very numerous bacillus-germs become free. In this way a 
propagation is effected. 

Some of the lamlli or rod-bacteria move very rapidly, while others are apparently 
motionless. The causes of this motion I have not been able to ascertain with cer- 
tainty, but have observed repeatedly that no motion takes place if the temperature of 
the fluid or substance which contains the bacteria is a low one, and that under the mi- 
croscope the motion increases and becomes more lively if the rays of light, thrown 
upon tne slide by the mirror, are sufficiently concentrated to increase the temperature 
of the object. So it seems that a certain degree of warmth is required; at any rate I 
never saw any hadlli moving in a fluid or substance immediately after it had been 
standing in a cold room. 

There is, however, also another change taking place, caused probably by certain 
conditions which I have not been able to ascertain. It is as follows : The globular 
bacteria or bacillus germs commence to bud or grow in length, but on a sudden their 
development, it seems, ceases, and |>artially-developed haoiUi and simple and budding 
germs congregate to colonies, agglutinate to each other, and form larger or smaller iireg- 
ularly-shaped and ( apparently) viscous clusters. Sucn clusters are found very often in 
the blood and in other fluids, and invariably in the exudations in the lungs ; and in 
the lymph&tic gland in pulmonal exudation, and in blood serum, this formation can 
be observed under the microscope if the object remains unchanged for some time, say 
for an hdnr or two. In the ulcerous tumors on the intestinal mucous membrane the 
clusters are comparatively few, but the ftilly-developed hacUU, many of which move 
very lively, are always exceedingly numerous. The tumors or morbid growths in the 
intestines seem to afford the most favorable conditions for the growth and develx)p- 
ment of the haoilU and their germs. That this must be the case is also suggested by 
the presence of such immense numbers of hoMi and bacillus-germs in the excrements, 
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served around the roots of the bristles^ and it may be added that the 
bristles always stand erect and harsh. Moreover^ la addition to the 
general nnthnftiness and scurfiness of the skin, it tends early to become 
coated with greasy exudation, resulting usually in the black concretion 
already mentioned and soluble in ether. This is manifestly a product 
of the hair follicles and their sebaceous glands, and accordingly a section 
through one of these shows the deep congestion of the capiUary plexus. 
(See Plate IX, Fig. 2.) 

Intestine. — Sections through those portions of the mucous membrane 
which are merely congested and reddened, but without ulceration, shows 
stagnation and blocking of the capillary vessels in the mucosa and sub* 
mucosa, with thickening and softening of the textures, and especially of 
the epithelial layer. This last contaons a great excess of granules and 
aggregations of granules into cdl forms (giant cells of Klein), while the 
epithelial cells themselves are reduced in size and contain enlai|^ed 
nucleL As formerly pointed out by Elein, the degeneration is often 
l^eatest around the openings of the crypts of Lieberkiihn, and in their 
mterior, while tiieir cavities are not un&equently filled with extravasated 
blood. Besides the above are found lymphoid and wandering blood 
cells, crystals of ha^matine and closely aggregated masses of granules 
staining deep piirple blue lu haematoxy Ion and insoluble in caustic potass 
-^the micrococci of Elein. These last are especially abundant on the 
gnr&ce, but extend into the deep^ fibrous layers as welL In severe 
cases the epithelial layer may be raised from the mucosa by a consider- 
able dark-red clot, though the escape of blood in large amount is more 
frequent under the mucous membrane, so as to separate it from the mns* 
eidar coat. 

The ulcers with a central slough present at their base the same char* 
acters as the congested mucous membrane, aa regards cellular and gran- 
ular proliferation, blocking of vessels, exudation, and microscopic extea- 
vasation. The slough may be shown to be made up mainly of small 
nucleated cells and granules, but it retains under the microscope its close 
laminated appearance, caused by the gradual extension in depth and 
breadth by the death of successive layers of the mucpus membrane. It 
contains numerous groups of the granular bacteria already refisrred to, 
and extending down to its deepest strata. 

Lymphatic gUmda. — ^As re^gards the lymphatic glands, I need only 
repeat the statement of Elein, that the blocking of vessels and extrav- 
asation of blood is most conmionly into the outer or cortical portion 
alone ; in the more severe forms in which the medullary part is also im- 
plicated, the blood effusion is often confined to the lymph-channels and 
the connective tissue-partitions, while the glandular cylinders escape. 
It is in cases of longer standing that the cell changes are the most 
marked. Then there may be found in the lymph-d^nnels tiie giant 
cells already mentioned, and the groups of granular-looldng micrococci, 
similar to those found in the intestinal ulcers, as well as lymph-cells of 
an abnormally dark granular aspect 

Orga/M of respiration. — ^The characteristic lesion of the lungs is lobular 
pneumonia, the exudation taking place most abundantly into the con- 
nective tissue between the lobules, and there aasuming a dark color by 
reason of the abundant escape of blood-globules. On making a micro- 
scopic section across the smaller air tubes and air sacks, we Snd in the 
connective tissues generally, and in the walls of the alveoli and around 
the bronchia an exudation containing an excess of small round lym- 
phoid ceUs and |;ranules^ and in the air cells themselves accumulations 
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SUPPLEMENTAL KEPOET. 

Sir: Since the 15th of Novemher, the day on which I forwarded to you my fdll re- 
port, I have devoted my time principally to a solution of some of those questions 
which had not heen fiilly answered, and have succeeded in ascertaining some addi- 
tional facts of practical importance. In addition to this the correctness of my conclu- 
sions as to the nature of the infectious principle, and the manner 'in which swine- 
pla^e is communicated, has heen confirmed by farther observations. The vitality of 
the infectious principle has been tested by experiment ; several herds of diseased swine 
and places where the disease had been prevailing, and where healthy pigs had been 
introduced a few weeks after the occurrence of the last case of swine-plasue, have 
been visited, and a few more post-Tnortem examinations have been made. £i the fol- 
lowinff, which may be considered as a supplement to my report of the 15th of Novem- 
ber, I nave the honor of submitting to you, very respectftilly, the results of my inves- 
tigation. 

1. THE BACILLI SUIS. 

These are found invariably, either in one form or another, in all fluids — such as blood, 
urine, mucus, fluid exudations, &c. — ^in all morbidly affected tissues, and in the ex- 
crements of the diseased animals, and constitute, beyond a doubt, the infectious prin- 
ciple, or produce the morbid process if transmitted, directly or indirectly from a 
diseased animal to a healthy one. These ImuMU undergo several changes, and require 
a ceftain length of time for further propagation ; consequently, if introduced into 
an animal organism, some time — a period of incubation, or a stage of colonization — 
must pass before morbid symptoms can make their appearance. Three stages of de- 
velopment (a germ or micrococcus stage, a bacillus or rod-bacterium stage, and a germ- 
producing stage) can be discerned. 

The micrococci, globular bacteria, or bacillus-germs, as I prefer to call them, are 
found in immense numbers in the fluids, but especially in the blood and in the exuda- 
tions of the diseased animals. If the temperature is not too low, and if sufficient oxy- 
gen is present, they soon develop or grow lengthwise, by a kind of budding process — 
a globular bacterium, or bacillus-germ, constantly observed under the microscope, 
budded, and grew to double its length in exactly two hours in a temperature of 70^ 
F. (see drawing) — ^and change ^adually to rod-bacteria, or hacilli. Some of the latter. 
Anally, after a day or two, if circumstances are favorable, commence to grow again in 
length, until they appear, magnified 850 diameters^ to be from one to six inches long. 




both ends, which move to andfiro, and alternately open and close, or stretch and bend 
the knee or angle. After the division has become perfect, which takes only a minute 
or two, both ends, thus separated, move apart in dinerent directions. These long bao- 
teria, it seems, are pregnant with new germs : their external envelop disappears or is 
dissolved^ ana then the very numerous bacillus-germs become £ree. In this way a 
propagation is effected. 

Some of the laoiUi or rod-bacteria move very rapidly, while others are apparently 
motionless. The causes of this motion I have not been able to ascertain with cer- 
tainty, but have observed repeatedly that no motion takes place if the temperature of 
the fluid or substance which contains the bacteria is a low one, and that under the mi- 
croscope the motion increases and becomes more lively if the rays of light, thrown 
npon the slide by the mirror, are sufficiently concentrated to increase the temperature 
or the object. So it seems that a certain degree of warmth is required; at any rate I 
never saw any hcunlU moving in a fluid or substance immediately after it had been 
standing in a cold room. 

There is, however, also another change taking place, caused probably by certain 
conditions which I have not been able to ascertain. It is as follows : The globular 
bacteria or bacillus germs commence to bud or grow in length, but on a sudden their 
development, it seems, ceases, and partially-developed hctciUi and simple and budding 
germsoongregateto colonies, agglutinate to each other, and form larger or smaller irreg- 
ularly-shaped and ( apparently) viscous clusters. Sucn clusters are found very offcen in 
the blood and in other fluids, and invariably in the exudations in the lungs ; and in 
the lymph&tic gland in ptdmonal exudation, and in blood serum, this formation can 
be observed under the microscope if the object remains unchanged for some time, say 
for an hdnr or two. In the Tdcerous tumors on the intestinal mucous membrane the 
olusteiB are comparatively few, but the ftilly-developed haoUU, many of which move 
very lively, are always exceedingly numerous. The tumors or morbid growths in the 
intestines seem to afford the most favorable conditions for the growth and develx)p- 
ment of the ImoUli and their germs. That this must be the case is also suggested by 
the preaenoe of such immense numbers of bacilli and bacillus-germs in the excrements^ 
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white thread-like worms and myriads of microscopic eggs. In every 
case the lobules to which such obstructed air-tubes led were red, con- 
gested, and solid, or, as in one or two instances, dropsical, and of a 
dightly translucent, gra^sh color. Sections of the diseased portion 
showed the air-cells partially filled with an exudate in which small 
rounded cell-forms predominated. The walls of the air-cells were the 
seat of congested and blocked capillaries and granular cells, while in 
most cases there were superadded the more specific characters of the 
fever— the presence of the worms and their irritation having evidently 
determined the lesions of the specific fever to the infested lobules. 

The worms may be thus shortly described : Head slightly conical ; 
mouth terminal, small, circular, with three papillsB } body like a stout 
thread, white or brownish, skin nonstriated ; CBSophagus short, 0.63 mil- 
limeters, enlarged posteriorly, club-shaped (Plate XTTT, Fig. 4) ; intes- 
tine slightly sinuous, and longer than the body ; anus opening on a 
papilla a little in front of the tail. Male^ 8 to 9 lines in length ; tail 
curved, furnished with a bilobed membranous pouch supported by five 
rays, two of them double, and two long delicate spiculse with transverse 
markings (see Plate XIII, Fig. 5). Female^ 1 to 1^ inches long ; tail 
turned to one side, narrowing suddenly to be prolonged as a short, curved, 
conical point ; genital orifice in the anterior half of the body, yet close 
to the middle ; oviducts very much convoluted. The ova are slightly 
ovoid -^ inch in diameter, and appear as if they filled the entire body 
of the adult female (see Plate XIY, Figs. 6, 7, and 8). 

HcMU.—^laikib other 9tr<mgyli^ these worms attain sexual maturity in 
the body of their host, and they lay their eggs in the bronchia^ to be 
carried out in all probability and hatched in pools of water and moist 
earth. It is worthy of note that though I found in the bronchia and air 
cells eggs in all stages of segmentation, and those containing fdlly-formed 
embryos, I did not find a single free embryo worm. The presumption 
is that, like other closely related worms, tiiey are only hatched out of 
the body, and that the microscopic embryos live for a variable length of 
time in water or moist earth, and on vegetables^ to be taken in witii 
these in feeding and drinking. 

That these worms are injurious there can be no doubt. Pigs infested 
by them thrive badly, and many die, as did the poorest of my first ex- 
perimental lot. Like all parasites, they multiply rapidly wherever their 
propagation is favored by the presence of large herds of swine, and es- 
pecially if these are kept on the same range and water season after sea- 
son. In such circumstances they will produce a veritable plague, prov- 
ing especially destructive to the younger pigs. There is little doubt 
that many outbreaks of alleged hog-cholera, in which the lungs alone 
are aii'ected, are but instances of the ravages of these lung-worms, but 
that they are the cause of the specific fever which we are investigating 
is negatived by the complete absence of these worms in all of my sec- 
ond experimental lot. 

Tricocephalus Dispai ( Creplin) WJup- Worm of Swine. — ^This I found 
in large numbers in the cSBCum and colon of the experimental pigs, and 
especially of the first lot — ^tnose that had been fed on raw oli'aL This 
worm is characterized by a long, delicate, filiform anterior part of the 
body, and a short, thick, posterior portion. The narrow portion is 0.02 
millimeters broad and exceedingly retractile; the posterior portion 
may be almost 1 millimeter thick. The tegument is very finely striated 
across, and has a longitudinal papillated band. The oesophagus is very 
wide and slightly tortuous. The male is about 1^ inches long but the thick 
portion does not much exceed i inch, and is curved in a spJxaU Ih« 
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Bpiculum measures about 1 line, and is furnished with a funnel-shaped 
membranous sheath. The female is 1^ to 2 inches in length, the ttuck 
portion varying from, i to | of an inch. The posterior portion is brown- 
ish, filled with eggs, and ends in a blunt point. The ova are 0.052 mil- 
limeters in diameter, with a transparent button-like prolongation at each 
pole. 

Like as with other round worms, the ova are laid in the body of the 
host, but passing out axe hatched in water, &c., the young spending 
their early life in pools, streams, &c., and gain access to the body in 
food and drink. The worm we are at present considering is especially 
injurious because of its infesting the human being as well as the pig. 
Living in the large intestine, it bores its head and much of its ante^or 
filiform body deeply (^ inch) into the mucous membrane and sucks the 
blood. When present in large numbers it determines activiB inflamma- 
tion of the large intestines, with costiveness or diarrhea, and a rapidly- 
advanciQg bloodlessness. Inasmuch as the seat of its ravages, the 
caecum and colon, is specially obnoxious to the lesions of the true hog- 
fever, epizootics caused by the undue prevalence of these worms are 
very liable to be confounded with the latter disease. The worms are so 
small that they are easUy overlooked among the solid contents of the 
viscera, unless special care is exercised in the search. 

8clero8tomum dentatum (Diesing). — ^This is another small worm of the 
caecum and colon of pigs, found on one occasion only in my experimental 
animals. It varies from 4 to J inch in length and is about i line in thick- 
ness, hence perhaps more easily overlooked than is the whip-worm, but 
no less injurious. The body is of a dark gray, brown, or black, accord- 
ing to its contents ; the tegument covered with very fine transverse striae j 
head broad, mouth terminal, round, and furnished with six very sharp 
homy teeth, with which to penetrate the mucous membrane. The gul- 
let is broad and club-shaped, and furnished with two salivary glands, 
opening by delicate canals into the mouth. Intestine wide and sinuous. 
Male J J ittch long, ^ inch in thickness ; tail furnished with a bell-shaped 
membranous expansion, supported by three rays, but open on one side. 
Testicle single and extended in a sinuous maimer from near the gullet 
to the tail. Two delicate spiculae. Female^ 4 to 5 lines in length, tail 
slowly narrowed and terminated abruptly with a sharp projecting point. 
Ovaries very tortuous, extend from near the gullet to the tail, where 
they end in a globular enlargement, beneath which, and close to the 
point of the tail, is the vulva. The ovoid eggs are laid in the intestines, 
and carried out with the dung, in which they wiU hatch, and give exit 
to the embryo worms on the third day. Like aU this family of round- 
mouthed worms, this fixes itself to the mucous membrane by its mouth, 
penetrates the tissues with its sharp teeth, and lives upon the blood. If 
present in large numbers it may estabhsh such a dmin that the host 
becomes pale and bloodless, rapidly loses condition, and perishes from 
anaemia. It will also, like the whip- worm, irritate the bowels and bring 
on fatal inflammation, with constipation or diarrhea. In both cases 
alike the lesions are in the caecum and colon, the common seat of ulcera- 
tion, &c., ia the specific fever ; hence the epizootic is liable to be set 
down as hog-cholera. It should be added that some members of the 
family of Sclerostomata^ and notably the Sclerostomum equinum {Scleros- 
tomum of the horse), pass a portion of their early life encysted in the 
mucous membrane and even in other internal organs, and there is some 
reason to suppose that the Sclerostomum of the pig has similar habits, 
which add materially to the irritation caused by its presence in large 
numbers. The pigs in Yirginiareputed as dying fromiog-cholera, caused 
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by microscopic worms in the walls of the bowels, were, in all probability, 
the victims of ati epizootic of Sclerostomata. 

That tiie genuine hog-fever is not caused by either of these wonns is 
best illustrated by the fact that in my second lot I found very few whip- 
worms and no Sclerostomataj though both were diligently sought for. 

Gysticereus Zemicollis. — This hydatid I found in considerable numbers 
in the abdominal cavity (in the omentum, peritoneum, liver, kidneys, 
&0.), in the pelvis, perineum, and pleurae of my iirst lot of pigs. It con- 
sists of an ovoid bag of liquid J to 1 inch in length, with an opening at 
one end, through which the head is drawn back into the sack. The head 
is suppoilied on a very attenuated thread-like neck, whence the name. 
The membrane of the sack is marked by fine transverse striae, and if 
placed in tepid water wiU often undergo active contractions, during 
which the head can be seen to rise and fall in the interior. The head 
and neck contain an abundance of dark calcareous particles, soluble 
with effervescence in a strong acid. 

Seventeen of these hydatiSbs were fed to a Newfoundland puppy, jfresh 
from its motiier, ten having been kept for some time in a solution of 
common salt, while seven were fresh from a newly-killed pig. After 
twenty-five days the puppy was sacrificed, and seven tapeworms {Tcmia 
Marginata) were found attached by their hooked snouts to the mucous 
membrane of the jejunum. Exposure to a strong solution of common 
salt for less than a week in some cases had been smficient to destroy the 
first ten, while all the seven cysticerci, grown fresh, developed into tape- 
worms. These had the globular head with four sucking disks and re- 
tractile proboscis, surrounded by a double row of 36 booklets, having 
the characteristic long posterior process as shown in the accompanying 
lithograph (Plate XTV, Figs. 9 and 10) ; also the calcareous markings in 
tlie head and neck already referred to. 

It is well known that when several ripe segments of this tapeworm are 
given to a sheep or goat, the myriads of resulting embryo worms that 
bore their way into the liver and other organs will give rise to such de- 
structive changes in them that death may ensue in ten days. But here 
again we have the counter evidence in the entire absence of these para- 
sites in my later lot of pigs, showing that they were in no way responsi- 
ble for the specific hog-fever. 

Other parasitic tcorms of swine. — ^It is needless to open up the question 
of the causation of this disease by the other worms of swine. Many 
years ago Dr. Fletcher called attention to the destructive effects of the 
lard tcorm — Stepliamirus Dentatus — (misnamed Sclerostoma Pingnicula) 
on the liver and other internal organs, and even attributed the hog- 
cholera to its ravages. Doubtless he was dealing with an epizootic of 
this worm, but in many instances since, as in my own recent cases, this 
worm has been sought for in vain. 

So with the Trichina Spiralis, the Hook-headed Worm {Echinorhynckus 
Oigas), the common measle hydatid {Cysttccrcus Cellulosa), and the liver 
flukies {Fasdola Hepatlca^ and Distomum Lanciolatum)', however de- 
structive they may be to pigs in infested locahtics, their entire absence 
in my experimeiital pigs sufficiently excludes them from the causation 
of the specific hog-fever. 

BXPEREtfENTS ON THE PROPAGATION OF THE DISEASE BY INOCULA- 
TION AND OTHERWISE. 

Virulence of dried mrtts. — ^In experimenting on the hogs it was sought, 
first, to ascertain the tenacity of life of the dried virus. This was indi- 
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oated three years ago by Professofr Axe, who siiccessfttUy inoculated a 
pig with virus that had remained dried, upon i\Tory points for twenty- 
six days. It seemed important to test this by fdrther experiment, as 
upon this question depends the weighty one of arresting or putting an 
end to the plague by the extinction of its poison. 

Three pigs were inoculated with tdralent products that had been 
dried on qtSUs for one day, one with A^rus dried t>n the quill for FOUB 
DAYS, one for five ba'ts, and one for six days. The quills had beiien 
sent fix)m Kew Jersey and Korth Carolina, Wrapped in a simple pap^ 
covmng, and therefore not in any way specially protected against 
tbe action of the air. Of the six inoculations, four took effect, and in 
tbe two exceptional cases the quills had been treated with diBinfectantB 
before inoculation, so that tiie failure was to be expected. 

Virulence of the dried intestine. — ^In the case of the quills, the viros 
was dried quickly on account of the tenuity of the layer, and no tiane 
was allowed for decomposition. With the diseased Intestine the diyihg 
in the free air. and sun was necessarily slower, and more time was 
avowed for septic change. Three pigs were inoculated with diseased 
intestine which had been dried for three and fottb days lespecttvely. 
In one case the diseased product was from Kcarfch Carrfina. In all three 
cases the inoculation proved successful. The morbid product, therefore, 
even in comparatively thick layers, may dry spontaneously, so as to b© 
t^e means of transmitting ihe disease to the most distant states. 

Virulenee of the moist morbid prodiiet if secluded from the air. — ^A pig 
was inoculalM with a portion of diseased intestine sent from Qlniois in 
a closi^y corked bottle. The inoculating mateiial had been thbes days 
from tke pig and smelt slightly putrid. The disease developed on the 
sixth day. 

A second pig was inoculated with blood from a diseased ^g that had 
be^n kept for eleven days at lOO^ Fahrenheit in an isolation appaaratus, 
the outlets of which were plugged with cotton wool. Illness supervened 
in twenty-four hours. 

The exclusion of air, or more probably the preve^tioh or retardation 
of putrefaction, therefore, probably favors the longer pifeservation of 
the poison. 

Probable non-virulence of morbid products that have undergone p^^efhe- 
tion.-—Two pigs were inoculalM in one day with the elements of an ulcer 
from a portion of intestine sent from Kew Jersey in a box. The product 
was TWO DAYS from the pig and distinctly putrid. Keither seemed to 
suffix at any time. 

A third pig was placed in a pen with a portion of the same diseased 
intestine, and some manure sent with it. The intestine disappeared 
after the second day, and was probably eaten, but the pig showed no 
evil effects. 

It should be stated that each of these pigs had been formerly inocu- 
lated, and two appeared to pass through a mild form of the disease, 
while the third had showed an elevated temperature on three alternate 
days only. It may therefore be questioned whether they had not at- 
tained to a certain degree of insusceptibility which insured the negative 
results. In other cases, however, I have found a second inoculation to 
take though the first had been successful, and Dr. Osier records cases 
of the same kind. The results obtained in the three above-mentioned 
pigs would demand further investigation in this direction, as they sug- 
gest a probable explanation of any varying virulence of the disease in 
wet and dry seasons, in sheds and in the fields. 

K we can accept Dr. Klein's theory of the baccillar origin of the disease, 
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the harmless nature of thoroughly putrid products may be explained on 
the Imown principle that in preserved or cultivated products the prop- 
agation of the septic bacteria leads to the disappearance of tiie infecting 
ones. 

Virulence of the blood. — ^A solitary experiment of Dr. Klein's having 
appeared to support the idea that the blood "was non-virulent, I tested 
the matter by inoculating two pigs -with the blood of one that had been 
sick for nine days. They sickened on the seventh and eighth days re- 
spectively, and from one of these the disease was still further propa- 
gated by inoculating the blood on three other animals as recorded below. 
It may, however, still be questioned whether the blood is virulent at 
all stages, as in the animals infected in the above experiments it was 
found to contain numerous actively moving bacteria, whieh had not 
been found in certain of the milder cases. This subject demands further 
inquiry. 

Infection throtigh tite air. — Only one experiment was instituted on this 
subject. A healthy pig placed in a pen between two infected ones, and 
with the ventilating orifices within a foot of each other front and back, 
had an elevated temperature on the ninth, tenth, and eleventh days, 
with lameness in the right shoulder, evidently rheumatic. On the 
twenty-fourth day the temperature rose 2o, and remained 104P F. and 
upward for six days, when it slowly declined to the natural standard. 

Infection of sheep j rcbbhitj cmd dog. — ^A merino wether, a tame rabbit, 
and a Newfoundland puppy were inoculated with blood and pleural 
fluid, containing numerous actively moving bacteria, taken from the 
right ventricle and pleura of a pig that had died the same morning. 
Next day the temperature of all three was elevated. In the puppy it 
became normal on the third day, but on the eighth day a large abscess 
formed in the seat of inoculation and burst. The rabbit had elevated 
temperature for eight days, lost appetite, became weak, and purged, 
and its blood contained myriads of the characteristic moving bacteria. 
The wether had his temperature raised for an equal length of time, and 
had bacteria in his blood, though not so abundantly. He did not seem 
to suflfer materially in appetite or general health. The sheep and rab- 
bit had been each unsuccessfully inoculated on two former occasions, 
with the blood of sick pigs, in which no moving bacteria had been de- 
tected. It remains to be seen whether the virus can be conveyed back 
to the pig and with what effect. Should further experiment show that 
other domestic animals than swine are subject to a mild form of the dis- 
ease, and capable of thus conveying it and transmitting it with fatal 
effect to pigis at a distance, it wiU be a matter for the gravest consider- 
ation in all attempts to limit the spread of the malady or to secure its 
extinction. (Since the above was written, I have noticed that Dr. 
Klein has succeeded in transmitting the disease to rabbits, guinea-pigs, 
and mice.) 

Results of disinfection and inoculation of diseased products. — Under 
this head eight experiments were conducted with as many different dis- 
infectants, the morbid i)roducts being in every case such as had proved 
successful by direct inoculation on other swine. Tlie object being to 
test lirst the most available and least expensive of the disinfectants, 
the virulent matters were treated with \ per cent, solution of each of 
the following agents : Bisulphite of soda, carbolic acid, sulphate of iron, 
chloride of zinc, and chloride of lime. The materials to be inoculateil 
were in the thinnest layers, in four cases ui)on quills and in two in tliin 
sections to be inserted under the skin. They were kept in contact with 
the disinfectants for five minutes, so that the virulent material was 
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thoroughly moistened, softened, and partially dissolved in the five eases 
in which a solution was used. In' the sixth case the thin slice was only 
kept in the fumes of the burning sulphur for five minutes. In all cases 
a portion of the disinfectant was necessarily introduced into the wound 
along with the virulent agent. In four out of the six pigs the disease 
developed and ran its course as shown in the table, ihe disinfectants 
thus proving ineffectual being carbolic acid, sulphate of iron, sulphurous 
acid, and cMoride of lime. 

The pig inoculated with virus, treated with bisulphite of soda, died on 
the seventh day, evidently jfrom lung-worms, and without any distinct 
symptoms of the plague. There remains the possibility that had it lived 
longer these would have appeared. 

One agent only out of the six can be set down as having proved an 
efficient disinfectant as used, namely, the chloride of zinc. The virus, 
treated with this agent, produced no appreciable illness ; and tiiough the 
pig's temperature was raised on the fourth, sixth, and ninth days, this 
was probably accidental, as it showed no tendency to become permanent. 
Finally, two pigs were subjected to a hypodermic injection of a few drops 
of the blood of a diseased subject, mixed in a dram of a solution of 
permanganate of potassa for the one, and of bromide of ammonium for 
the other. Both inoculations took effect, and one of the pigs thus in- 
fected furnished the blood which conveyed disease to the ^eep, rabbit, 
and dog, as recorded above. 

NATUItE OF THE HOO- FEVEB. 

Though long confounded with typlioid fever j anthrax {malignant ptis- 
tule), erysipela^y measles^ scarlatina^ &c., thils malady is distinct from all 
of them. In my report for 1875 I pointed out my reasons for declining 
to recognize in it either of the above maladies, and claiming it to be "a 
disease sui generis^) and this position has been fuUy indorsed by the 
recent researches of Klein, Usler, and others, as well as by my own ex- 
periments. This affection may be defined as a specific, contagious fever 
of swine, characterized by a high but variable temperature, by conges- 
tion, exudation, ecchymosis, and ulceration of the intestinal mucous mem- 
brane, especially that of the caecum and colon, and, to a less extent, of 
the stomach; by congestions and exudations in the lungs in the form of 
lobular pneumonia; by general heat and redness of the skin, the latter 
effaceable by pressure; by darker red and black spots unaffected by 
pressure; by a papular eruption and abundant dark sebaceous exuda- 
tion ; by ecchymosis on the mucous and serous membranes generally; by 
swelling and ecchymosis of the lymphatic glands; by irregularity of the 
bowels, costiveness altematiug with a fetid diarrhea ; and perhaps most 
important of all, by the presence of colonies of minute globular micro- 
cocci in* the various seats of morbid change. 

An experiment of Dr. Klein, in 1877, in which he cultivated the micro- 
coccus for seven successive generations in the aqueous humor taken from 
the eyes of rabbits, using o^y a speck on the point of a needle to inocu- 
late every new portion of the humor, and finally inoculated the product 
of the fifth and seventh generations successfully on two pigs, seems to 
establish that these microphytes are the ultimate cause of the disease. 
My own experiment, in which the disease was conveyed by blood that 
had been kept for eleven days in an incubator at the temperature of the 
body, goes to support the same conclusion; but I hope still to subject 
this question to a more crucial test. If we accept this hypothesis of the 
pathogenic action of the bacteria, it would almost of necessity follow 
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that the blood, the chaomel through which theso mmit be carriecl to the 
various organs in which they arc foimd, must prove vinileiit. One of 
Daj. Klein's experiments appears to negative this conclusion, whereas 
three oi' mine go to support it. From what we know of the generation 
of microphytes, it seems not improbable that at certain stages of its de- 
velopmeat this specimen may fail to be injurious, or more probably the 
geiansi may be filtered &om the blood, being arrested in the capillaries, 
where they determine the morbid changes, and thus many specimens of 
blood may be obtained which are destitute of the morbid element, until 
that is agabi produced in abundance by proliferation in the tissues. By 
reference to my experiments, it wiU be seen that the blood with whidi 
the successful inoculations were made was taken from pigs in the l9Sb 
Sitage of the disease, or just ai'ter death. That the blood is virulent at 
ceiriain stages is unquestionable, and in the nature of things this can 
scarcely Ml to be the case, even if we were to set aside experiments and 
leaeh our decision from the lesions alone. 

CAUSES. 

It has beeam no pact of my purpose to investigate the causes of this 
disease apart ficom the one specific caose of contagion. It was iodeed 
imposaibte to pursue sach a line of inquiry at a distance from any dis- 
trict where hogs are largely raised, where the disease prevails exten- 
sively, and where, presumably, new generations of the poison are taking 
place. One instance, however, of probable generation de novo has been 
brought under my notice, and the attendant circumstances were such 
that I think it imxK>rtant to publish the principal faicts. In the end of 
April, 1871, Colonel Hoffmaifn, of Horseheads, purchased a large herd 
of swine to eonsome the buttermilk of his creamery. The swine were 
supplied with sheds, the open range of au orchard, with plenty of shade 
under the trees^ on a gravefly soil, rising abruptly 10 to 15 ieet above 
the general level of the vaUey, and were fed fresh buttermilk and com 
meal AU went well until late in June or early in July, when the hogs 
began to sicken and died in large numbers, with the general symptoms of 
the hog fever. I have mentioi]^ this mainly to negative the widespread 
belief that the source of the trouble is in the exclusive feeding upon 
com. Here we had a laxative and otherwise model diet, supplemented 
only to a slight extent by com. It may be well to state that in other 
years, when he has purchased Western hogs, the disease has always 
appeared within ten days or a fortnight after their arrivaL When New 
York Stote hogs only have been bought the pestilence has not broken 
out. 

lu view of the strong assertions that pigs will not contract the disease 
when fed in part on green food or on succulent vegetables-^tomips, 
beets, potatoes, apples, &c. — I had some subjects of experiment freely 
suppMed with potatoes and apples, but whenever the poison was intn> 
duced by inoculation I could detect no difference in the period of incu* 
bation or the severity of the attack. 

It may be added that all unwholesome conditions of feeding and man- 
agement will favor the development of this as of other specific fevers, 
by deranging the nutrition, disturbing the balance of waste and re- 
I»air^ loadmg the blood and tissues with efiSate and abnormal products, 
raising the body temperature, and on the whole bringing about a state 
of the system extremely favorable to the propagation and growth of 
disease genus. 13ut while the importance of all these naay be recog- 
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nized as accessories, we must Bot allow them to withdraw our attention 
from the one condition essential to the development and propagation of 
the malady — ^the presence of the specific poison. To quote from my 
report of 1875, ^' The important point is this : We know this is a con- 
tagious affection, to the propagation of which all possible insalubrious 
conditions contribute. So soon as we concentrate our attention on 
this jjoint we have the key to its in^evention, if 'not to its entire extinc- 
tion." 

IS THE TREAT3£ENT OF HOG FEVEE GOOD POLICY? 

In taking what I know to be an unpopular position on this subject, I 
am led by the strongest convictions ef duty. I well know how popular 
would be an investigation into the curative powers of different systems, 
and even nostrums, in this disease, and how many breeders and dealers 
in swine will readily spend more than the value of the sick hog in the 
purchase of boasted specifics, to say nothing of the cost of attendance, 
and how they will rejoice over the wretched unthrifty animal whose life 
is at times preserved. It is not that recovery is impossible. A certain 
propc^ion, 20, 50, or even 80 per cent., will often survive. In my ex- 

g^rimental cases (mly 21 per cent, died and over 28 per cent, recovered 
om the first attack, so that they were used for further experiment, and 
tbas without any attempt at medication o3t treatment further than whole- 
some food, cleanliness, and disinfection of the pens. I am convinced 
that a still better showing could be made in the majority of e^ses if the 
sick animals were submitted to careful and intelligent medical treat- 
ment. 

Were the question of the preservation of the infected pig the only one 
ex the main one to be considered, I would strongly advocate medicinal 
treatment. But the question is rather one of comparison between this 
one sick hog or herd and all the healthy swine in the same town, county, 
State, or nation. This is not a question of morality, but a problem in 
political economy, aifed when dealt with by a government must be de- 
cided on the ground of what is best for the whole nation. If, then, the 
preservatioai and treartment of a single sick hog means the incessant and 
incalculable increase in its body and secretions of a poison which is in 
the last degree deadly to other hogs; if this poison can be dried and 
preserved for a length of time, and carried meanwhile to a distance of a 
thousand miles, and if not hogs alone but sheep, guinea-pigs, and even 
wild animals like rabbits and mice, can contract the disease and convey 
the poison to any distance in their bodies, then the best interests of the 
nation demand that the sick animal shall not be preserved, but promptly 
sacrificed to the good of the community. 

This point is so important that I may be permitted to dwell on it a 
little further. Some of my experimental pigs were successfully inocu- 
lated with quills that had been dipped in the morbid exudations of sick 
pigs in ^cw Jersey and Islorth Carolina, and had been dried and pre- 
ser\^ed for from one to sis days in this condition. Here we had the thin- 
nest possible film, such as might have adhered to the clothiug of man, 
the hair of an animal, the feet or bill of a bird, the legs or prehensile 
organs of an insect, to a dried leaf, or even to a floating thistledown, and 
might have been thus carried in a great many different ways to infect 
distant herds. What was actually conveyed some hundred miles on a 
dried quill, and preserved its virulence for six days in this condition, can 
be as certainly preserved on any other dry object, and if brought by 
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accideut in contact with a raw surface, will produce disease as surely as 
did the quills in my inoculations. My own observations in this respect 
have been more than cibrroborated by one of Professor Axe, of the Boyal 
Veterinary College, London. He produced the disease by inoculating 
from ivory points on which tJie cutaneous exudation had been dried up 
for the long period of twenty-six days. 

That the poison can be preserved even in the liquid state when the 
germs of putrefaction are excluded, may be inferred from my successful 
inoculations with blood that had been kept in an isolation apparatus, at 
the ordinary body temperature, for the period of eleven days. As directly 
to the point is the cultivation of the poison in aqueous humor for seven 
days, by Klein^ and its subsequent successfal inoculation. This experi- 
ment of Klein is, however, possessed of vastly greater importance, inas- 
much as by it it was first shown that the x>oison can be cultivated and 
indefinitely increased out of the animal body as well .as in it. On seven 
successive days he inoculated seven successive portions of aqueous humor 
with as much of the inoculated liquid of the previous day as would ad- 
here to the point of a needle, the first having been similarly inoculated 
fin>m the sick pig. From the cultivations of the fifth and seventh days, 
respectively, a £op was taken and two pigs were successfully inoculated 
therewith. In the cultivation of each day were found myriads of bacillus^ 
but no other organization, and thus Elein was the first to show that the 
bacillus is the probable cause of the disease. Had there been no repro- 
duction and increase of the poison, it must have been rendered incon- 
ceivably dilate, an approximate ratio of the poison added to the first 
day's ctdtivation, and that added to the last, being about as 1 is to 
1,000,000,000,000,000,000. That such a dilution could be operative seems 
utterly incredible, and as modem research shows that virulence resides 
not in simple liquids, but in the solid particles contained in them, and 
as the only definite organisms in the cultivation liquids were the biunUi^ 
it seems inevitable that these are the active cause of the disease. But 
if so, they cannot only be preserved, but increased in suitable fluids out- 
side the animal body. It is true they disappear when the active organ- 
isms of ordinary putre£a<$tion {baeterium termo) become numerous^ but 
they are not necessarily destroyed. From what we know of the life of 
these mycrophytes it is to be feared that so far as the bacillus has ad- 
vanced to the production of spores, it will be preserved in a dormant 
state, like so many dried seeds, until conditions favorable to its growth 
shall transpire. On the other hand it may be recollected that my at- 
tempts to propagate the disease from a putrefying bowel failed, so that 
further observation is wanted before we can say tiiat the bacillus or its 
spores are preserved in a septic liquid. However that may be, the pos- 
sibiUty of its increase in a non-septic normal fluid is an additional argu- 
ment for the total destruction of all diseased pigs and morbid products. 

In the case of high-priced pigs, where expense is no object, and where 
the patients can be kept in thoroughly disinfected pens, under the most 
rigid seclusion, treatment may sometimes beconmiendable; but in the 
ease of common herds, and as viewed from the standpoint of the great- 
est good to the greatest number, there can be no question at all that the 
treatment of the sick is the most ruinous policy, while the most stringent 
measures for the extinction of the poison is the only economical one. 
The universal experience of veterinarians supports this conclusion, and 
nearly every European government has now reached the same conviction, 
'and absolutely prevent the preservation and treatment of the victims of 
those £ktal contagious diseases which most threaten their flocks and 
herds. 
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MEASURES TO ARREST AND EXTIRPATE THE DISEASE. 

To put a stop to the ravages of the fever concerted measures are 
essential. One farmer may easily eradicate it flram his own herds; but 
so long as his neighbors continue to harbor it his stock is daily subjected 
to the danger of renewed infection. Hi^ personal sacrifice is all in vain, 
so long as he is liable to have his herds infected by a chance visitor, a 
wandering animal or bird, or even a favorable wind. What is true of 
the individual farmer is equally true of the township, county, and State. 
One may crush out the disease at a cost of immense effort and outlay 
only to find it reappearing the next day, as the result of carelessness on 
the part of an adjoining or even distant State or district. In our East- 
em States this plague is almost invariably the result of importation, and 
though from the lack of pigs it never gains a wide prevalence, it suffl- 
cientiy illustrates how the disease is propagated in ttie West, where its 
more extended ravages are liable to blmd the eyes to the fact. To secure 
a complete or even partial immunity active measures must be taken 
over the entire land, and while this cannot be done by States, districts, 
counties, or even towns, separately, it will be rendered the more effectual 
in the precise ratio that it is inaugurated as a uniform system over the 
entire country, and under one central controlling authority. 

Without entering at this time into all the details of the necessary 
restrictive measures, the following may be especially mentioned : 1st. The 
appointment of a locial authority and inspector to carry out the measures 
for the suppression of the disease. 2d. The injunction on all having the 
ownership or care of hogs, and upon all who may be called upon to 
advise concerning the same, or to treat them, to make known to such 
local authority all cases of real or suspected hog fever, under a penalty 
for every neglect of such injunction. 3d. The obligation of the local 
authority, under advice of a competent veterinary inspector, to see to 
the destruction of all pigs suffering from the plague, tibieir deep burial 
in a secluded place, and the thorough disinfection of the premises, uten- 
sils, and persons. 4th. The thorough seclusion of all domestic animals 
that have been in contact with the sick pigs, and in the case of sheep 
and rabbits the destruction of the sick when this shall appear necessary. 
6th. Unless, where aU the pigs in the infected herd have been destroyed, 
the remainder should be placed on a register and examined daily by the 
inspector, so that the sick may be taken out and slaughtered on the 
appearance of the first signs of illness. 6th. Sheep and rabbits that 
have been in cont^<ct witi^ the sick herd should also be registered, and 
any removal of such should be prohibited until one month after the last 
sick animal shall have been disposed o£ 7th. All animals and birds, 
wild and tame, and aU persons except those employed in the work, 
should be most carefdlly excluded from infected premises until these 
have been disinfected and can be considered safe. 8th. The losses sus- 
tained by the necessary slaughter of hogs should be made good to the 
owner to the extent of not more than two-thirds of the real value as 
assessed by competent and disinterested parties. 9th. Such reimburse- 
ment should be forfeited wh^a an owner fails to notify the proper 
authorities of the existence of the disease, or to assist in carrying out 
the measures necessary for its suppression. 10th. A register should be 
drawn up of aU pigs present on farms within a given area around the 
infected herd — say, one mile — and no removal of such animals should be 
allowed until the disease has been definitely suppressed, unless such 
removal is made by special license granted by the local authority after 
they have assured themselves by the examination of an expert that the 
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animals to be moved are sound and out of a healthy herd. 11th. Eail- 
road and. shipping agents at adjoining stations should be forbidden tg 
ship pigs, excepting under license of the local authority, until the plague 
has been suppressed in the district. 12th. When infected pigs have 
been sent by rail, boat, or other mode of conveyance, mjcasures should 
be tak^n to insure the thorough disinfection of such cars or conveyances, 
as well as the banks, docks, yards, and other places in or on which the 
diseased animals may have been turned. 

Other measures would be essential in particular loeahties. Thus in 
the many places where the hogs are turned out as street scavengws 
axid meet from all different locaUties, such liberty should be put a stop 
to whenever the disease appears in the district, and all hogs found at 
large should be rendered liable to summary seizure and destmetion. 

The great difficulty of putting in practice the means necessary to the 
extirpation of the disease will be found to consist in the lack of veterinary 
exp^s. "No one but the accomplished veterinarian can be relied oa to 
distinguish between the diSfereat eommuBicable and destructive diseases 
oi s wine^ and to adopt the measures necessary to their suppression in the 
dtfier^it eases. In Ulustration I need only recall the numerous reports in 
which what is supi)Qsed to be hog eholera has been found to dep^od on 
lung worms J on any one of the four different kinds of iniesiHiml remtd 
werm^ on the lard't&&rmy <m embry» t0g^-wormsy on maUgnmit WKthrciXj 
on pnewmma^ oir on ery^ipelm. To class all these as one and apply to 
all the same suppressive measures would be a simple waste of the pub- 
lic money^ but to di^ngui^ them and apply the proper antidote to 
each over a wide extent ei territory would demand a number of experts 
whom it would be my easy matter to find. This state of things is the 
natural result of a persistent neglect oi veterinary sanitary science and 
medicine as a factor in the national weU-being, and must for a time 
prove a heavy incubus on all concerted efforts to restrict and stan»p out 
our animal plagues. It will retard success under the best devised sys- 
tem, and wUl sometimes lead to losses that might have been saved, yet 
if an earnest and prolonged effort is made the obstacle should not be an 
insuperable one, and the United States should be purged not of this 
plague only, but of all those animal pestilences which at pres^ut threaten 
our future well-being. 

KespectfUlly submitted. 

JAMES LAW. 

Ithaca^ IsT. Y., January 2, 1879. 
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APPENDIX. 

Record of Dr. Law^s Experiments. — No. 1. 

Male lohitepig, eight monthn old ; iio special breed. Formerly fed offal from a slaughter-^hotue. 



Date. 


Hour. 


Temperature 
of body. 


Bemarks. 


Sept. 30 
Oct 1 


3p.m 


104. 75° F. 


Had escaped nnd was caught after a good cfaaae. 


9 a^ m 


103.25 




1 


6p.m 

9.^0 a. m.. 


103. 5 




2 


102.5 




3 


9.30 a.m.. 


102 




6 


4p.in 


102.75 


Xnoonl^ted firom qniU charged Tvith dried liquid from infected 
lung; matter from Iforth Carolina, and five days old; quill 








dipped five minutes in solution of bisulphite of sodjir-: 1 :: 500. 


6 


6p.m 

11 a. m 


103. 25 




7 


100 




8 


12 noon . . . 


101.5 




9 


lla.m 


103.5 




10 


5p. m 


101.25 




11 


10 a. m 


102 




12 


4 p. m 


99 





Was found sprawling npon its belly unable to stand ; breathing slow, deep, pant- 
ing, and labored ; snont hot, dry, and of a leaden color ; ears and feet wam, blnish, 
but without any rash, eruption, blotches, or extrayasations. Blood appears ait the 
arms. An hour later this pig died. 

Post-mortem examination thirty-six hours after death, — Body in excellent p(reservation ; 
condition low ; skin scurfy along the bacK ; snout livid blue, but without petechisB. 

Digestive (yrgatis: Tongue has papillte, at its base reddened ; a similar blush appears 
on the fauces and pharynx. 

Stomach and bowels normal. 

Idver firm and sound. Kidneys and bladder sound. 

Urethra (intrapelvio) deeply congested, almost black, but without any obstruction. 

Parasites in abdomen : A few tricoc^hali {whip-womis) in the large iutesti&ea; a kydaHA 
in the peli^ fkecia. 

Chest: Pleura normal ; pericardium healthy, with a small quantity of serum. 

Bight heart : Auricle and ventricle filled with dark clotted blood. 

Left heart : Auricle contains a small clot of black blood ; ventricle empty. 

Lungs : A great part of these is in a condition of camification or infarotion. This is 
confined to definite lobules or croups of lobules, the collapjsed, red, fleshy aspect of 
which is in marked contrast with the lull form ancl pale Tonkish-white color of the 
remainder. 

The air passages (bronchi and bronchia) contain small portions of the contents of the 
stomach which have been vomited up and drawn into the lungs in the last violent 
efforts to breathe. The air-passages leading to the collapaed lobules coao^ain large 
quantities of a watery mucas and pellets of worms {strongylus elongatus) which com- 
pletely block them. The obstructed terminal broncnia are dilated, and have their 
mucous membrane variously reddened and congested. Around these bronchia the 
connective tissue is strongly congested and filled with extravasated lymph, by which 
the vessels passing to and from the lobuletts are compressed and obstructed. In view 
of this state of things, the explanation of the process of infarction in the lobules is 
easy ; the irritation and congestion caused by the worms in the infested air-tubes ex- 
tended to the surrounding connective tissue and the sheaths of the accompanying 
blood-veaselB ; the exudation of lymph compressed and obstructed the vessels, inducing 
stagnation, congestion, and exudation in the whole substance of the lobule or lobuletts 
to which these led. Hence the invariable connection of the infarcted lobule, and the 
blocked, congested, and worm-infested tube that led to it. 



76 



DISEASES OF SWINE AND OTHER ANIMALS. 



EXPEBOfENT No. 2. 



WMte male pifff eUjhi weeks oldf smallest of litter. Formerly fed offal at a slaughter-houie,* 



Date. 



8ept 30 
Oct 1 
1 
2 
3 
5 
6 
7 
S 



9 
10 
11 
12 
18 
14 

ir» 

36 
17 
18 
10 
20 

21 
22 
28 
24 
26 
28 
27 
28 
20 
30 
31 
Not. 1 
3 

4 

6 

C 

7 

8 



10 

11 

12 

13 

14 

15 

16 

17 

18 

10 

20 

21 

22 

23 

24 

2!i 

20 




3 p.m... 
a.m.;. 
6p.m... 
0.30 a. m 
,...do ... 

4 p.m.... 
6 p.m... 

11 a. m.., 

12 noon. 



11 a. m. 

6 p. m. . 

10 a.m. 

4 p.m.. 

12mMm 

4 p.m.. 

10 a.m. 
....do.. 
....do .. 
....do .. 
....do .. 
....do .. 



....do 
....do 
....do 
•...do 
....do ... 
....do ... 
....do ... 

0.30 a. m 
2 p.m... 

9 a.m... 

10 a. m.. 
Oa. mi.. 



#••• •• 



....do 

9.30 a.m.... 
10 a. m • 

...do 

» • • W • •••«•• 

> * •QO •••••«• 

t m • U' ' • m m m m » » 

>..do ....... 

...do 

* m m UCf m m • » » m » 

t m m iX V m m m m m mm 
9 m ilO • m m m 9 

....flo ...••.. 

• » • »€IO • •***•• 

m mm »UO • ••*••« 

• V • #I*V • m m m mm 

9mm m^X*9 m •••••• 

m m «UO • 00000 
m m m U V « •«••■« 



Temperatore 
of body. 



104. 

103.24 

102.6 

102. 

lOL 

102. 

101. 

100.75 

102. 



101. 

103.25 

10L5 

105.25 

102.75 

104. 

102.6 

102.5 

104. 

102.6 

103.8 

103. 

102. 

102.6 

102.75 

108. 

lOL 

102.76 

lOL 

102.25 

103. 

100.6 

102.6 

10L76 

101.25 

102. 

101. 

100.6 

103. 

100.9 

100.6 

103.6 

102.9 

103. 

102.6 

102.2 

102.8 

102.6 

102. 

100.6 

103. 

102. 

102. 

101.75 

100.5 

100.5 

97.6 

96. 



op. 



Bemarks. 



Hoa Jnat come one mile In a wagon. 



Bowela qnite looae ; xain. 

Inoculated from qaSH dipped in liqnida of diaeaaed Innga forty- 

eight honra ago in Neir Jersey ; qnill treated with chloride Of 

zinc before inocnlating. 



Scorning; placed in pen with aemi-pnttid nloerated IntettliM 
and niannre ot diaeaaed pig. 



|Inoenlated with oniU chasged with liqnJd from^lasga of pl|pi 
* baring no bowelleaiona / aent from Tn^iana, 



Pining; geta lighter daily. 
Waatfaig, bnt liyely. 



'Very weak and exhanatedranrfiice -cold;* breathing alowand 
rattling ; left it* bed, but waa unable to get back without aa- 
Miatance. An hour later breathing seemed to have ceaaed, bnt 
when removed for dissection it returned in a gasping manner; 
killed by bleeding. 



Post-mortem examination. — Skin: Pale, bloodlcBH, witliercil, and inelaRtic, covered 
almost uniyeraally with black concretionn or uuhealthy-lookiu^ and tluck, dirty, 
white scnrf. Snout beneath the noBtrihi bine, bnt not ecchymoHed. 

Digestive organs: Tongne healthy ; beneath the right tonxil la a considerable collec- 
tion of dirty, grayiHli-yellow, checMy matter, conBintiugof poii-cellii and mnch granolar 
matt^er. 

Stomach : Moderately full, contenta fetid and Hlightly acid, firmly adherent to the 
mucona membrane, and bringuig off part of the epithelinm when detacheil. The mn« 
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cous membrane on the great curyatare is congested, and bears several patches of deep, 
blood-red extravasation. 

Small intestines : Bed and congested throughout. The contents are small in quantity 
and dry, being collected in dry masses at considerable intervals, and partly frothy. 
The duodenum and first half of the jejunum contains twenty-two ascarides {A. Suilla), 
one extending to 11 inches in length. At different points the bowel is completely 
blocked by the rolls of these worms. 

Large intestine : llio-csBcal valve normal. CsBCum and colon, like the small intestine, 
congested throughout nearly its whole extent, with patches of extravasation and ero- 
sion at intervals, but none of the characteristic sloughs nor ulcers, with thick indu- 
rated base. The caecum and upper portion of the colon contains thirteen whip-worms 
(trico<x^halus crenatus), their heads firmly imbedded in the mucous membrane, and 
requirmg considerable force to withdraw them. 

lAver: Small and of healthy aspect. Gall-bladder full of a dark-green, tenacious 
bile. Spleen small, black, and somewhat soft. Pancreas normaL Mesenteric glands 
apparently little altered. Some were slightly congested. 

Kidneys : Noimal. In the prepuse is a slight, fetid, concretion-like false membrane. 

On the amentum are two hydatids. 

Bespiratory organs : The whole interior of the larynx is of a dull brownish-red, ex- 
cepting where covered by an extensive false membrane. Along the upper wall of the 
windpipe, where the ends of the cartilages overlap, is a false membrane about a third 
of an inch in breadth, and extending fix)m the larynx as far as the lungs. This has a 
firm consistency, and a dirty yellowish-white color, tinged with green, and stands out 
prominently from the adjacent mucous membrane by an abrupt margin on each side. 
Under the microscope it is seen to consist of larse quantities of granmar matter, gran- 
ule cells, epithelial and pus corpuscles, blood globules, and numerous crystals. It also 
contains eggs of the lung-worm beneath this morbid product. 

Zungs : Whole anterior lobe of the right lung camified^ of a deep-red color, and sinks 
in water. The special bronchus for tms lobe, and its divisions, are filled with a tena- 
cious mucus, but contain no worms. Several lobnlettes in the anterior lobe of the 
left lung are in a similar condition. On the posterior border of each lung several lob^ 
lUettes are consolidated, being of a dirty-gray color and semi-transparent. They pre- 
sent, in short, the appearance of pulmonary cedema. The bronchia leading to these 
lobulettes are completely filled with a thick mucus and numerous worms {strongylm 
elongatus) and their eggs. 

The hronokial lympMUo glands appear normal. 

Blood: The blood is very black, coagulates slowly but firmly, and without bu£^ 
coat, and has its globules full-sized ana rounded. The right siae of the heart beat, 
when touched, for nearly five hours after the death of the animal, and of its removal 
from the body. 

Experiment No. 3. 
White pig f eight weeks old; no special breed. Has heenfed on raw offal at a slattghter-house. 



Date. 


Hour. 


Temperature 
of body. 


Kemarks. 


Sept. 30 
Oct. 1 


3p.in 


103. 50 F. 


• 

Has Just come a mile in'a box-vragon. . 


9 a. m 


103 




1 


6p. m 


102.5 




2 


9 a. m 


101.5 




3 


do 


101 




4 






Ifo observations. 


5 


4p.in 


102.3 


Blood taken from saphena vein for cnltivation experiment ; then 
inoculated with qaill-x>oint charged with liquid from diseased 
long, five days old, &om North Carolina. 














6 


5p. m 


103 


Slightly costive. 


7 


11 a. m 


100.75 


Bowels natural. 


8 


12 noon 


102.5 




9 


11 a. ni 


102, 5 




10 


5p.m 


103 




11 


10 H. in 


103 




1-2 


4p. m 


104 




13 


12 noon 


103 


Dung very fetid. 


14 


4p. m 


104. 25 




15 


10 a. m 


102. 25 


• 


1« 


do 


10L5 




17 


do 


103. 25 




18 


do 


303 




19 


....do 


102. 75 




20 


do 


103 


Inoculated witji putrid intestinal ulcer from diseaaed pig in 
New Jersey. Fed a portion of same. 








21 


do 


100 




22 


; do 


101, 5 




23 


l....do 


102. 25 
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Dikte. 


fioar. 


Xemperatnro 
of body. 


Bfittsrks. 


Oct 24 
25 
26 
27 
28 
29 
30 
81 

Xov. 1 
2 


10 a. m 

do 

9a. m 

do 

10 a. m 

9.30 a. m 

2p. m 

9 a. m 

10 a. m 


101° F. 

102.5 

100.5 

101 

101.5 

100. 75 

102.25 

102.5 

101.5 


Appears to sufi'er from mtrodnctiom of iSi^naniltotot. 

JNTo ol>B61TVQlt-iollB. 


3 

4 
$ 
6 
7 
8 

19 
U 
12 
13 
14 
15 
1$ 
17 
18 
19 
20 
21 
» 
23 
24 
25 
26 
27 
28 
29 
80 


9a. m 

— do 

9.30 a. tn.... 

10 a. m 

do 

....do 

....do 

... .do ....... 

do 

do 

do 

do 

do 

....do 

do 

....do 

.w-.dO 

....do 

....'do 

— do 

....do 

do 

....do 

....do 

do 

....do 

....do 


100.25 

101 

101.75 

101.75 

108 

102 

100.5 

104.5 

102.5 

102.5 

103 

103.6 

108 

103.5 

103 

103 

108 

103.5 

101 

102.5 . 

102 

101.5 

108 

103 . 

104 

104 

101. 75 


Inoculated with dried diseased intestine sent from Korth Caro- 
lina. Xhied in sati and air. 

• 

• 

Limited ]^Sii& j^apolar QTB^ptiBii oa fikiB. 
Kiiledbgr1>l«edtaig. 

...:*. «T- -XSr-V-.'. :..-c..i.. - --■— ♦ •. . ■ .. 






, 



Post^wrtem examination, — Skin : Tl^e seat of some papular eruption and bli^ 
tations, but without any patches of purple. 

Digestive organs : Mouth and throat sound. 

Stomach : Is mottled, of a dark brown along the great curvature, but without any 
extravasations or erosions. 

. SmaU intestines : Has several limited patches of slight congestion, but no erosions. 
It consains twenty ascarides. 

. Large intestines : Shows sottie slight congestions, but no slough, erosion, or ulcet. 
A 4ozen whip^wor^is aro present in the caBCum amd colon. 

Mesenteric lymphatic glaMs : Generally healthy, but a few were unusually red and 
congested near to the congested patches of tlie small intestines. 

Mydatids : The abdomen contains eight of these. 

lAver : Firm and of nearly a natural appearance. 

Spleen and pancreas : Sound. 

Kidneys : Have cortical substance blancked, but are firm and appareiitly sound. 

Imngs : Have some lobnlettes solidified rod, impervious to air, and sinking in water- 
In the main terminal bronchia towards the x>os<^iior part of tne lungs are numerous 
worms (strongylus elongatus), though not always in the air-tubes loading to the con- 
solidated lobulettes.. 

Heart: Sound. 

Brain: Sound. 
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EXPEfitMENT No. 4. 

White female pig^ eight iveeJcs old ; no special hreed. Formerly fed on raw offal at a slanghtw- 

howee. 



Date. 


Honr. 


Temperature 
of Dody. 


Remarks. 


Sept 30 


Sp.in 


103. 75 F. 


Just oinmo one mile in a tragon. 


Oct 1 


Oa.m 


102. 75 




1 


6p.m 

9.30 a. m 


104 




2 


102 




3 


....do 


100.5 




5 


4p.m 


102. 




6 


5p.ia 


101 




7 


11 a. m 


103 


Bowels quite loose. 


8 


12 noon 


101.5 


Inocnlated with quill cliarfred trit"h lung-flmdR of a pi^ that had 
died suddenly in Nervy Jersey. Vii^ one day on qmU. 











lla.m .. 


102.5 




10 


5p.m 


104 


• 


11 


10 a. m 


102. 75 




12 


4p. m 


104.5 




13 


12 noon 


103 




14 


4p.m 


105. 75 




15 


10 a. m 


. 105 




16 


....do 


104.5 




17 


do 


107 




18 


do 


106 




19 


....do 


104.25 


Scouring: Cold north gale, rain and frost. 


20 


do 


105 


Do. 


21 


....do 


105.25 




22 


do 


104 


SVin covered with purple and black spots with red arebHa. The 
cuticle or black spots is dead and easily separated. 


23 


....do 


105. 25 




24 


do 


105.75 


Extensive purple blotches on ears, fl^iks, and abdomen, aod ft 
pink rash one to two lines in diameter ; appetite poor. 


24 


5p.m 


105 




25 


10 a. m 


100 


Killed to-day by bleeding. 



Post-mortem examinatimi. — ^Has been purging ; feces fetid and bright yellow. 

Sldn : Nearly covered with black spots of from one to two lines in diameter, and 
evidently formed by sloughs <* small necrotic patches of cuticle, infiltrated with blood 
and dried up. The median line of the belly between the rows of teats is ahuost de- 
void of these spots. 

A purple rash in spots averaging one line across exists in different parts of the body, 
but is most abundant^ on snout, eats, buttocks, root of tail, and limbs, especially on 
the lower parts and inner sides. At certain points, as on the pendant half of the ears, 
on the hocks, in the region of the arms, and on part of the snout, there is a uniform 
leaden discoloration. The inner sides of the arms have similar but more circumscribed 
patches. 

Digestive organs : A deep purple blush extends along the line of papillso on the right 
border of the tongue. Similar spots exist in the posterior nares. Salivary glands are 
pale and normal. The guttural lymphatic glands have spots of congestion on their 
Burface, but not extendmg into their interior. 

Abdomen: No ejQTusion. Three hydatids are found attached respectively to the 
posterior surface of the stomach, to the back of the liver, and to the mesocolon. 

Stomach : Full of undigested food, yellow at pylorus. No marked congestion nor 
softening. No parasites. 

Small intestine : Duodenum without extra vascularity ; its epithelium gi'ay, pig- 
mented, and easily detached. Jejunum and ilium had circumscribed spots of conges- 
tion one-half inch in diameter on an average, and in one case slightly eroded. 

Large intestine : Caecum presents three ulcers, each one-fourth inch in diameter, hav- 
ing a circular elevated mass of dirty-white deposit, apparently non-vascular, and a 
very slightly reddened base. The matter on the surface of the ulcer consisted of cells, 
round, angular, and of other forms, much granular matter and myriads of round and 
linear moving bacteria. None of these ulcers appear to be situated on the solitary 
glands. The same remark applies to the congestions and erosions of the small intes- 
tines. Colon and rectum natural. 

Parasites: The small intestines contain three ascaiides (A, Suilla), The colon con- 
tains a young whip-worm (tricocephalus crenatus). The coats of the intestines at the 
points of congestion and elsewhere were carefully examined for parasites, but without 
result. The muscular tissue of the diaphragm was also examined in vain. 

Livei' : Two small cysts, each one-half line in length, exist on the middle lobe. They 
had thick fibrous walls and liquid contents in which the microscope detected cell forms. 
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The general substance of the liver is ton and natural, a few acini only isolated and 
in groups, being congested. The color predominates in the center of the acinus. The 
liver cells are granular. 

Gallbladder : Is full, but not to excess, with bright yellow bile. The bile-ducts in 
the Uyer are also fiill. 

Pancreas : Normal, pink. Pancreatic lymphatic gland blotched ; deep red on the sur- 
face. 

Kidneys : Normal, unless it be in extra pallor of the cortical substance. 

Chest: Heart, right auricle and ventricle contain clots showing a buffy coat. Left 
auricle and ventricle empty. A few petechia exist on the septum ventriculorum. 

Langs : Petechia exist on the pleura. A number of lobmettes are solidified or in- 
farcted, and of a deep red flesh color. The bronchia leading to such lobulettes are 
blocked by numerous worms {strongylus el<mgatus) and their eggs, embedded in an 
abundant tenacious transparent mucus. In some cases the broncnia appear dilated, 
the mucous membrane coi^ested, and the epithelium degenerating, round and ovia 
granular cells predominating in its structure. There is no visible stasis (coagulation) 
of blood in the capillaries of the bronchia. The worms ore confined to the smaller 
bronchia, and are only exceptionally found in the otherwise sound portions of the 
lungs. 

mood : That from the gluteal vein contains no bacteria nor free heematine so far as 
can be detected. Bed gh>bules ore crenated and ahrmikfin. 

EXFEBIMENT No. 5. 

Female white pig, dght weeks oldy no special Jtreed. Formerly kept on raw offal at a slaughter' 

house. 



Bate. • 


Hoar. 


> ' " 
Temperatore 
of Dody. 


BemarkB. 


8ept 90 
Oct. 1* 


8p. xn. 


103. 76© F. 


Just brought one mile in a wagon. 


9 a. m. 


103.75 




1 


6 p. m. 


103 




2 


9a. m. 


102 




8 


9a. xn. 


101.5 




5 


4 p.m. 


102.25 


■ 


6 


5]^ m. 


102 


Inoculated with a quill dipped in liquids of diseased lung (five 
days old). Before the inoculation, quill was dipped ton sficnods 
in solution of carbolic acid : 1 : : 500. 


7 


11 a. in. 


103 




8 


12 noon. 


103.5 




9 


11a.m. 


103.75 




10 


6 p. m. 


104 




11 


10 a. m. 


105 . 


Bowels natural. Lively. 


11 


6 p. m. 


105 


Lively. Hungry. 


32 


4 p.m. 


103.75 




13 


12 noon. 


104.3 




14 


4 p. m. 


102.25 




15 


10 a. m. 


104 




16 


....do ..... 


105 




17 


do ..... 


104 


Coughs. 


18 


do 


104.25 


Bowels loose. ITeces fetid. 


10 


do 


103.75 


Scouring. 

Inoculated with substance of a firm intestinal ulcer, sent toon 


20 


do 


103 








Kew Jersey, and slightly putrid. 


21 


do 


102.75 




22 


do 


103.25 




23 


... .do 


103. 76 


' 


24 


. . . .do 


103 




25 


....do 


102.25 




28 


9 a. m. 


101 




27 


....do . . ... 


102 




28 


10 a. m. 


103 




20 


9.30 a. m. 


102. 75 




30 


2 p. m. 


1U3 




31 


9 a. m. 


103. 75 


A slight pink rash on skin. 


Xov, 1 


10 a. m. 


101.6 




3 


Oa. m. 


102 


Inoculated witli intestinal mucus and ulcer Ihmi BlhioiB, Teiy 
slightly putrid. 


4 


....do 


100.75 




5 


9.30 a. m. 


101.5 




G 


10 a. m. 


101 




7 


do 


103.25 




8 


....do 


102.5 







do 


101 




10 


do 


104.75 




11 


....do 


103.8 




12 


. .. .do . ... . 


102.75 




13 


— do 


104 
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Experiment No. 5— Continued. 



Date. 


Hour. 


Temperature 
of body. 


Remarks. 


Nov. 14 


10 a. m. 


104 or. 


Shedding; black scales, leavinj; red conical papules. 


15 


do 


103. 75 


Abundant pink papular eruption, excessiTo between the thigUs. 


16 


do 


103.8 


17 


....do 


104 


18 


....do 


104 




19 


....do 


104 




20 


do 


103. 75 




21 


....do 


103. 2 




22 


do 


103 




23 


...-.do 


102. 75 




24 


do 


103.2 




25 


.-..do 


103.8 




26 


do 


104 




27 


do 


103.5 




28 


do 


104 




29 


do 


102 




30 


do 


103.2 




Deo. 1 


....do 


102 


* 


2 


do 


103.2 




3 


....do 


102.5 


Killer) lyyblecduig. 

■ ^ . . 



Post-mm'tem excmiinatUm, — Skin : Presents many papules or sllehtly pink conical ele- 
vations, just raised enough to be felt by the linger ; also black concretions like pin- 
heads and up to twice or thrice that size. It is, however, much cleaner than it was a 
week ago. 

Digestive organs : Mouth normal, likewise the pharynx, larynx, and a^acent lym- 
phatic glands. 

Stomach : Has its mucous membrane dark brown along the great curvature, but with- 
out any extravasation, ulcer, or recent lesion. 

Small inteatines : Have a few spots of congestion, but these are very circumscribed. 
They contain twelve a«car*de«. 

Large intestine: With few and slight patches of congestion. No enlargement of 
Foyer's patches, nor solitary glands; no erosions. The cracum contains six whip- 
worms. 

Lymphatic glands of the mesentery are mostly gray on the outside from pigmentary 
deposit, but normal in their interior. The pigmentation is evidently the result of a 
former blood extravasation, as is so constantly seen in the earlier stages of the ^sease. 
The blood coloring matter is being transformed into black pigment, as a concomitant 
of convalescence. 

Liver : Presents several hard yellow concretions as large as peas, also i^ots and 
patches of purple. Similar rounded yellow concretions are found in the mesocolon. 
They are covered by a reticulated membrane, and are probably the remnant of some 
X>arasite. Gall-bladder very full (the pig had been killed fasting), bile green, glairy. 

Spleen and pancreas ; Normal. 

Kidnegs : One contains two hydatids ; excepting marked pallor of the cortical sub- 
stance they are otherwise normal. 

Hydatids : Nine of these are found in different ports of the peritoneum. 

Heart : Right side normal ; contains a small clot. 

Left ventricle : Has numerous patches of extravasation, of a deep claret color, sit- 
uated mostly on the cam4B columnas and w/ascuU papilaries. These have their seat in 
and beneath the serous lining, and barely extended into the muscular substance. The 
margin of the bicuspid valve is slightly thickened. 

Lungs : Have a very few red consolidated lobulettes; of the remainder many are only 
partially dilated, though they have nearly their normal color. 

Farasites : The terminal main bronchium of the right lung contains from thirty to 
forty worms {Strongylus elongatus). The lobules corresponding to this bronchium were 
slightly collapsed, but not consolidated nor congested. 

Lymphatic glands of chest almost unchanged. 

Brain: Healthy. 

A microscopic section from a petechia on the heart showed, in addition to the blocked 
capillaries and blood extravasations, a fine example of tne curious ovoid x>arasites 
long known as Rainey's cysts. 

SW 
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Experiment No. 6. 

MaXe white pig , eifjht weeJca old; no special hrced; haa been hithariofed raw offal at a slaughter' 

Itouae, 



Date. 


Hour. 


Temperature 
of body. 


Itemarks. 


Sept. 30 


3p. m 


103° F. 


Has just como one mile in a wagop. 


Oct 1 


9 a. m 


103. 25 




1 


6 p. in 

9.30 a. m . . 


103.5 




2 


101. 75 




3 


do 


101.5 




5 


4p.m 


102.25 




6 


5p. m 


100 




7 


11 a m 


103.25 




8 


12 noon... 


102. 25 


Inoculated with quill dipped in pulmonary exudation of a pig that 
had been sick for a week or two. Infected quiU sent firom Xew 














Jersey. 


9 


11 a. m — 


101. 5 


Bectum very red, and bleeds easily. 


10 


5p. m 


103. 75 




11 


10 a. m 


102 




12 


4p.m 


102.5 




13 


12 noon . . . 


102 




14 


4p. m 


104 




15 


10 & m 


103 




18 


....do 


103 




17 


do 


101. 75 




18 


. . . .do 


103 




19 


....do 


102 




20 


....do 


102.5 




21 


do 


103.5 




22 


...-do 


105 




23 


do 


103.5 




24 


....do 


104 


Shows extensive blue patches on ears, flanks, and belly ; alau a 
pink rash, spots one to two lines in diameter. Appetite im- 




* 




paired. 


24 


5p. m 


105 


# 


26 


10 a. m 


105. 25 




25 


6 p. m 


105. 75 




28 


9a. m 


105 


Off feed, but active ; ears partly purple ; feces daric but moder- 
ately nnn ; struggles when the thermometer \k used. 


28 


p. me 


104. 75 




27 


9a. m 


105 


Ears cold, livid in their outer half; pulse 120 per minute ; breath- 
ing natural ; is bright and feeds when up, but is inclined to lie, 
ana shows much weakness ; has always resented handling, but 
to-day, when caught, threw itself on its side and lay to have its 

temperature taken. 


28 


10 a. m 


103.5 


Costive ; dung in Arm round balls, but of good color, and not spe- 
cially ofioTiHive ; runs around readily, but is weak ; discoloration 














mainly on ears. 


29 


9. 30 a. m . . 


104.3 


Still costive j ears cold and very blue. 


30 


2p.m 


108 


VV eak on limbs ; ears very dark purple ; logs, tail, and ramp badly 
blotched ; bowels costive ; dung m yellow balls. 


31 


9a. m 


103. 75 


Skin extensively blotched with dark purple ; bowels costive ; weak 

on limbs, especially the hind. 
Very weak ; aisinclincd to move ; isways on its hind limbs when 


Nov. 1 


10 a. m 


103. 75 








up ; bowels quite soft. 


3 


9a. m 


99.75 


Very dull; weak; evidently sinking; pulse 132 per minute; grits 
its teeth continually when uji ; breatning slow ; nervous tremors 














and jerking constant. 


3 


ttp. m 


99.5 


Evidently doliiious; screams when its door is opened, or when 
approached or touched; stands with difficulty, navfcng its hind 














lect di-awu forward to the level of the fore, or in fit)nt of them ; 








muscular jerking constant, and prevents us from taking the 








pulse ; no grinding of teeth ; has not eaten since morning. 


4 




Found dead. 











Post-mortem examination J Kovemher 4. — Skin : Almost universally scarlet, X)a8sing todark 
purple on ears, belly, and hocks. Inner sides of the fore-arms and thighs have the skin 
white, but blotched with indelible purj)lo spots one-half to one line in breadth. Many 
of these spots have a dark red or purple areola, with a firm black central scab or 
slough, evidently resulting from extravasation into the cuticle and superficial layers 
of the true skin. A section made perpendicularly to the surface shows much redness 
from blocked branching blood-vessels, especially around the hair follicles, and numer- 
ous minute spots of blood extravasations. 

The snont is of uniform dark red, but with deeper purple sx)ots ineffaceable by 
pressure. 

Margin of the arms deep pui'i>le, almost black, 
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Digestive organs : Tongue, lefb border has an extensive slouch near the tip. Right 
border has a number of firm elevated points, with purple areola and yellow centers. 

Soft palate : Lower or buccal surface has its follicles deeply stained with bloo<l and 
surrounded with purple areola ; some follicles are filled with a yellowish material. 

^ight tonsil : Is swollen and has its ducts distended with a thick, tenacious, trans- 
parent mucus, containing great numbers of rounded granular cells. 

Throat : Epiglottis bears spots of congestion ineffaceable by pressure. 

Gullet: Healthy. 

Stomach: Moderately full; acid. The mucous membrane on the great curvature 
presents patches of extravasation and erosion, the latter varying from one to three 
lines in diameter. Contains a worm (ascaris Suilla). 

Small intestine : Contains twelve a^caridesj one as much as ten and one-eighth inches 
in length. The mucous membrane presents along its whole course patches of redness, 
congestion, and softening, which are especially numerous and extensive towards its 
lower portion. 

Hio-cascal valve : Bears a sloughing ulcer completely encircling it. 

Cacum : Contains a number of ulcers with white sloughs, many of them confluent, 
and forming bands or belts tending to encircle the gut, being situated on the summits 
of the transverse folds. 

Colon : The anterior portion is much ulcerated, some of the ulcers being confluent 
and tending to form transverse bands as in the ca?cum, while others are mere circular 
masses, two or three lines in diameter, with white necrotic center, and very little 
vascularity around the margin. 

Bectum : Has patches of conji^estion and extravasation one line and upwards in 
breadth; in the case of one, advanced to the formation of a firm white slough and 
nicer as in the caDcnm. Close to the anus the entire mucous membrane la very deeply 
congested an^ thickened by exudation and extravasation. 

Faraaite: The caicum contained one whipworm {Tricocephalus crenatus). 

Parasites in the peritoneum : In the cavity of the abdomen were found twelve hydatids 
in connection with the liver, stomach, omentum, mesentery, meso-colon, and pelvio 
fascia. Three others were lodged in the perineum near the urethra. 

Kidneys : Softened slightly and of an unusual pallor in^iheir cortical portion. 

Bladder sound. Intrapelvic urethra deep red, almost black, fi:om petechial extra- 
vasation. 

Urine about two ounces, turbid, strongly acid, albuminous; density, 1020; urea, 
2 per cent. 

Chest : Heart has a gelatinoid material filling the auricula-ventrieular groove simi- 
lar to that seen in No. — . 

Bight heart has a considerable huffy clot in both auricle and ventricle. Left auricle 
contains a small clot, almost the entire substance of which is pale or bu£^. It further 
contains some very dark fluid blood. 

Lungs : A few lobulettes only are infarcted or consolidated. In all cases the bron- 
chia leading to the consolidated lobulettes are blocked by worms (5. eUmgatus). The 
other broncnia are clear of worms excepting in the immediate vicinity of the infarcted 
lobulettes. The great bulk of the lung is healthy, and of a soft white color, slightly 
tinged with pink. 

Parasites : Attached to the jileura were two hydatids. 

Experiment No. 7. 
Female xng, eight weeks oldj no special breed, Forvieu'ly fed raw offal at a slaughter-house. 



Bate. 


Hour. 


Temperature 
of body. 


Sept 30 


3p. m 


103. 750 F, 


Oct. 1 


9 a. m 


103.3 


1 


6p. m 


103 


2 


9.30 a.m.. 


102 


3 


do 


100. 75 


5 


4p. m 


102,2 


6 


5p. m 


103 


7 


11 a. m — 


104 


8 


1 J noon . . . 


103. 25 





11a. m.... 


104.20 


10 


5p.m 


103. 25 


11 


10 a. m — 


105. 75 


11 


5p. m 


105. 75 


12 


4p.m 


104 


13 


12 noon ... 


104 


14 


4p.m 


103.75 



llcmarka. 



Has just come one mile in a wagon. 



Inoculated with quill charged with matter from diseaned luiicf 
from Kew Jersey, six days old ; qniU treated with solution o| 
copperas : 1 : : 500. 
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Experiment No. 7 — Continued. 



Dofce. 



Oct 15 

Ifl 
•17 
18 
10 
20 
21 
22 
23 
24 

24 

25 
25 
26 

20 
27 



28 
29 
30 

31 



Hour. 



11a. m 
10 a. in 
....do . 
— do . 
....do . 
— do . 
,...do . 
....do . 
. . . .do . 
....do . 

6 p.m. 
10 a. m 
6 p. m. 
9 a. in. 

Op.m.. 
Oa. m.. 



10 a. m. . . . 
9.80 a. m . . 
2p.m 



9 a. m. 



TMnpcraturo 
of body. 

107° F. 

lOr,. 75 

102-25 

104.25 

103 

103.75 

104.75 

104.25 

lOi}. 50 

105 

105. 5 
100.5 
104.75 
103 

105.5 
107 



104.5 
102.75 
99.75 

04.5 



Bemarks. 



Lively; good appctito. 



Scouring. 



Shows blue patches on the rump and flank, and a red rash 
belly. 

Pulse 108 per minute. Will scarcely move firom bod. 

Very dull; skin hot. 

Dull; lies much; does not strucele when handled; ears deep 
purple ; bowels loose ; dung feUd ; skin cool. 

Dullf TOiy hot skin. 

Skin very hot. hips stained with feces. Defecations semi-fluid, 
dark greenish, with clayey aspect, and fetid. Pulse 160 per 
minute. Breathing 28 x)<?r nunute; deep, rather labored; 
wheezing inspiration, terminated by a snore. Can scarcely bo 
roused, and crouches in the litter at once when released. 

Scouring. Feces offensive. Lies constantly on belly. When 
lifted hangs helpless with no attempt at struggling. Discolor' 
ation is very marked on ears, snout, belly, anoTthiKhs. 

Banfh>m bed to avoid being caught, but hanes helpu»ss in hands 
when lifted. Feces very soft ; fetid. Skm more deeply col- 
ored than before, but cooL 

Very sick: stupid ; stands constantly with fore limbs drawn 
back and hind advanced, so that all four feet meet. Flanks 
hollow. Skin on discolorations very deep pniple, almost black 
on rump. Bowels loose. Fetid. 

Lies in stupor, with limbs and body Jerking every instant. 
Breathing slow, siehing, rattling. Feces and urine aischarced 
involuntarily, and nave soaked the left (lower) thigh, which, 
in conseauence, shows a much brighter red than the other 
parts of the body. The general surface, excepting some white 
patches inside the arms and thighs, was of a dailc purple, al- 
most black on the ears, snout, median line of the abuomen, 
rump, and hocks. KiUea by bleeding. 



Fost-fnortein examination, — Blood; Scanty; that from axillary vein is neutral or 
slightly alkaline. Bed globules deeply crenated and shmnkcu very disproportion- 
ately to the white globules, which are large and rounded, but apjiear aeficient in 
numbers : 1 : : 80. 

Skin : Section of the blue skin of the ear shows cutis, cuticle, jind bristle follicles 
deeply congested, most of the capillaries bein^. blocked by coagulated blood, and 
microscopic extravasations appearing at short intervals. The red globules in this 
part are full, rounded, and of the usual size. 

Dujeaiive organs : Tongue has a series of white sloughs along its tip and right margin, 
resembling those of the intestines, being yellowish-white, laminated, non-vascular, 
and with very slight con/s^estion and redness around them. IMicroscopically these 
sloughs are composed of epithelial cells with much ^anular matter. In one a central 
red spot presents stagnation and coagula in the capillaries and microscopic extravasa- 
tions. It is nianii'ust these form in the same manner with the sloughs in the intestines. 
Circumscribed spots of the mucous membrane become the seat of congestion, resulting 
in coagulation of the blood in the capillaries and exudation and extravasation alike 
into the epithelial and sub-epithelial layers, leading to thickening and induration ot 
the deei>er strata, and death of the more superficial ones. 

Soft palate: The buccal or lower surface bears a similar slough, while many of its 
follicles are red, swollen, and tilled with a yc^Uowish- white (cheesy f ) matter. 

Throat: The JarjTigeal surface of the epiglottis is congested, the redness being in- 
effaceable by pressure. The mucous membrane on the back of the right arytenoid 
cartilage bears a four-lobed wai*ty looking oxcroseencc like a small pin's head,*which, 
under the microscope, discloses only round granular cells and free granules. 

Abdomen J Stomach : This contains a few ounces of half-digested food. This, together 
with the lower portion of the gullet, is of a deep yellow hue, api)arently from regur- 
gitated bile. No marked congestion of the mucous membrane. 

Smallintestine: Shows circumscribed BX>ots and patches of congestion and small 
petechia, but no erosions. 



DISEASES OP SWINE AND OTHEP ANIMALS. 



85 



Large intestine : One sloup^liing ulcer on the ilio-ccecal valve, three on the c?RCum, and 
a considerable number in the colon. The colon and rectum also bore numerous patches 
of extravasation one to two lines in diameter. The last inch of the rectum is of an 
uniformly deep dark red. The mucosa and sub-mucosa are alike gorged with blood, 
and at one point a bleeding pile projects into the passage. 

lAi^ci'y pancreaSf and spleen are firm and seemingly healthy. 

Kidneys : Firm and apparently sound ; cortic2U part rather pale. 

Bladder: Sound; moderately "full. 

Urine: Strongly acid; density, 1026; .albuminous; urea, 3 1",^ per rent. 

Parasites in abdomen : Attached to the peritoneum of Ktomacli, liver, and 8i)locn ar6 
seven hydatids. 

Cliest: Right heart contains clots ; left heart empty. Auriculo- ventricular furrow 
filled with a gelatinoid material, which, under the microscope, appears as a loose fibrous 
stroma, its open meshes filled with a nearly homogeneous material, together with a 
few fat cells, granule cells, and abundant capillary net- work filled with un coagulated 
blood. The white corpuscles are more abundant in these than in the axillary vein. 
No parasites nor ova could bo found in this gelatinoid material. 

Lungs: Mostly healthy. Isolated lobules and at certain points a few adjacent ones 
are infarcted and solid, and all such have their bronchia filled with worms {Strongyltu 
elongatus) and a thick mucous. The ]dngged bronchia are mostly dilated, and on the 
mucous membrane of one such is a white patch about a lino in diameter, resembling 
the sloughs on the intestines, but not so thick. 

EXPERIMEKT No. 8. 





White pig f eight weeks old; common breed. FormerJjf fed raw offal. 


Date. 


Hour. 


Temperature 
} of body. 


Kemarks. 


Sept. 30 
Oct. 1 


3p.iu 

9a. m 


104O F. 
103 


Just come a mile in a wagon. 


1 


6p. m 


103 




2 


9.30 a. m 


101.5 




3 


9a. m 


101 




4 


(*) 


(*) 




5 


4p.m 


98.75 


Pigs in next two pens inoculated. Was found between dooT 
and bars, where It could not move. 








6 


5p.m 


99 


Again between door and bars. 


7 


11 a. m 


99 


Co8tivo. 


8 


12 noon 


» 101 




9 


11 a.m 


104.5 


Still very costive. 


10 


5 p. m 


102. 75 


Bowels natnraL 


11 


10 a. m 


102.5 




12 


4p.m 


103.25 




13 


12 noon 


103 


Feces fetid. 


14 


4p.m 


104 




ir> 


10 a. m 


105 


Lame in right fore limb. 


16 


--..do 


104. 25 




17 


....do....*.. 


103.5 




18 


do 


101.5 


Scours. Fe.ces fetid. 


19 


do 


102.5 




20 


do 


103. 75 


Pigs in adjacent pens reinoculated. 


21 


....do 


104.25 




22 


....do 


103.5 




23 


do 


103. 75 




24 


do 


103 




25 


do 


103 


Placed in new pen, wifh infected pen on each side. 


26 


....do 


103 




27 


9 a. in 


103 




28 


10 a. m 


103 




20 


9.30 a. m 


10.5. 3 


Slight cutaneous rash 


30 


2 p.m 


104 


Lively. 


31 


9 11. m 


104.2 


No slcin eruption. 


Nov. 1 


10 a. m 


105. 75 


Still looks well. 


3 9 a. m 


104.8 


Sliff in hind limbs. 


3 1 6p.m 


104 




4 I Oa. m 


103 


Placed in jieu just vacated by dt^ad pig. 


Ti ; 9.30 a. m 


101 




6 


10 a. m 


103.5 




7 


....do 


102.75 




8 


do 


102. 


Dull; no appetite j skin covered v.ith black spots one-thii-d to 
one line m diameter. Kight car haa purjde spots. Killed by 














bleeding. 



*No observation. 



Post-^nortem examination, — Skin : Nearly covered with black spots from one-third to one 
lino in diameter, consisting of minute sloughs of e])idermi8, infiltrated ami discolor<*d 
with blood. In a number of these the subjacent layers of true skin are congested, 
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and even the seat of microscopic extravasations of blood, wMle in some cases the 
black necrotic cuticle is covered by a dried crust of exuded lymph of a dark brown 
color. 

The right ear is of a deep purple color, and pui*ple patches of various sizes are found 
inside forearms and thighs, on the hocks, and beneath the chest. In these purple patches 
the true skin is the seat of extensive congestion with stagnation and coagulation of 
the blood in many of the capillaries, and numerous microscopic clots of extravasated 
blood, while all the tissues are stained with hsDmatine. 

Blood: That from the jugular is very dark and forms slowly a soft diffluent clot: 
red globules round and large. That from the carotid is crimson, and clots quickly and 
firmlv; red globules crenate, small and shnmken. Blood from both vessels is slightly 
alkaline. 

Tongus: On the posterior third of the right border is a purple spot one-half line in 
diameter, which cannot be effaced by pressure. Under the microscope this shows the 
same congestion and microscopic extravasations with the spots on the skin. The 
conical papillse on the upper surface of the organ near its base have their tips of a 
verj* deep purplish red. 

Larynx : There is purple punctiform discoloration on the posterior surface of the 
epiglottis^ which cannot be removed by pressure. 

J^mphatic glands : Those around the tlu*oat are deeply stained with blood, some only 
superficially and some throughout. This is true also of thQ glands of the chest, groin, 
and abdomen, but especially of the mesentery. In several cases the glands appear to 
be enlarged. Microscopically, they present congested capillaries filled with coagulated 
blood, minute extravasations, and a profusion of granules and granular cells. 

AMomen^-pArasitee inperiton'eum : Two hydatids wore found respectively in the omen- 
tum and mesentery. 

Stomach: Well filled; great curvature of a deep dark red; contents strongly acid. 

Small intestine: Congested in some parts, but with no observ^^xtravasation nor 
deep discoloration ; contents not abundant, but at intervals stained of a deep biliary 
yellow, and with excess of mucus throughout. 

lUO'Cwcal valve : With Foyer's follicles dilated, and contents in some slightly yel- 
lowish. 

CcBcum : Close to the ilio-caecal valve a considerable erosion^ with raised center and 
margin, but no excess of vascularity. 

^ Colon : Six inches from the csBCum is a sloughing nicer, one and one-half lines in 
diameter, raised above the ad.iacent membrane, the superficial layers being of a dirty 
white color in the center, and non- vascular, while around the margin of the nicer is 
no marked redness. 

Liver ^ colon, and rectum : Several extravasation patches averaging one line in diam- 
eter, bright red, and evidently quite recent. 

No intestinal parasites. 

Liver: Firm; solid; considerable portions are of a deep purple hue, the deep color- 
ation being mostly confined to the center of the acini. 

Kidneys: Cortical portion soft and of a very light brown, almost parboiled, appear- 
ance. PapillsB and medullary parts of a very deep red. 

Muscles : Contained no parasites. 

Brain: Normal. 

[EXPBBIMENT No. 9. 
Female pig, eight weeks old ; breed, Chests White. 



Date. 


nour. 


Temperatare 
of body. 


Kemarks. 


Nov. 5 


0.30 a. m 


103. 75° F. 




6 


10 a. m 


103. 75 




7 


do 


103.75 ' 


Inoculated with part of small intestine of pi<r that died Novwii- 
ber 4, the virulent product having first been brought for flvo 














minutes! n contact with a solution of chloride of lime (: 1 :: 500). 


8 


do 


100.75 







— do 


101 




10 


do 


104 




11 


....do 


105 




12 


....do 


105 


Costive. 


13 


....do 


104 


Bowels \09S9. 


14 


....do 


103.8 




15 


do 


104.6 




16 


....do 


104.75 




17 


....do 


104 


Scours. 


18 


....do 


105 




19 


....do 


105 




20 


....do ....... 


105 


Skin hot 


21 


... .do 


106 


Killed by bleeding. 


^,T 
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Poat-moriem examinatmij November 21, 11 a, m. — Body in [j^ood condition. 

Skin: Almost devoid of eruption. The oars alone present increased vascnlarity, 
with a moderate blush and excess of scurf. 

Digestive organs : Natural above the stomach. Guttural lymphatic glands in part 
congested and the seat of microscopic blood extravasations. Stomach mottled of a 
deep brown for a span of two and one-half inches by three inches along the mucons 
membrane, covering its greater carvatnre. Contents abundant, Intensely acid, and 
fumes with ammonia. 

Duodenum: Bears a small erosion near the pylorus. 

Jejunum and ilium : Have patches of congestion and microscopic extravasation at 
intervals. 

UiO'Ccecdl valve: Has its edges thickened and of a dark bluish gray. Many follicles 
in Peyser's patch covering the valve are distended with a yellowish- wliite product, but 
there is no extra vascnlarity nor erosion. 

Cacumy colon, and rectum : Boar at intervals jiatches of congestion and microscopic 
extravasation in the mucous and submucous layers, over which the epithelial layer is 
softened and easily detached. No ulcers arc found. 

lAver: Discolored in parts by blue punctiform spots involving individual acini or 
several adjacent ones. Toward the lower margin of the gland the deep redness is 
mostly confined to the center of the acini. 

Spleen: Seems large, but not unduly gorged with blood nor softened. 

Pancreas: Healthy. 

Kidneifs : Pale in their cortical part, present punctiform petechije on the medullary 
portion and papillae. 

Bladder: Empty and normal. Ovaries and womb sound. 

The meaenteriCj suhlumbar, a7id inguinallymphaiic glands aijpoared enlarged and more 
or less stained, of a deep blood-red color. 

Parasites in the abdomen : Two ascarides in the small iutostine; one Irlcocephalus xd. 
the caecum. 

Lungs : Present numerous congested lobules varying in color from brownish pink to 
a dark purple (almost black). The bronchia leading to these lobules are i)ervious and 
without parasites. The congested lobules seem less solid than when worms have been 
present. 

Heart and pericardium : Normal. 

Brain : Sound. Dura mater Lears four patches of extravasation on the right side 
near the vertex. The average breadth of these is one line. 

Spinal cord: Sound; subarachnoid fluid, about two drachms. 



Experiment No. 10. 
White male pig, eight weeks old; breed, Chester White; condition, fine. 



Date. 


Hour. 


Temperature 
of body. 


Remarks. 


Nov. 4 


12 noon 




C Inoculated with mucus and congested and softened mucons 


5 


9.30 a. m 


104. 75° F. 


< membrane of the small intestines of No. — -, found dead this 
( morning. 


6 


10 a. m 


103. 75 




7 


....do 


103.8 




8 


— do 


103. 75 




9 


do 


102.5 




10 


do 


104.5 




11 


....do 


103.5 




12 


do 


104 


Ears red. 


13 


do 


104.5 




14 


do 


105 




15 


....do 


105.1 


Losing condition. The akin shows the customary black nccrotio 
spots of epidermis. Ears blue at edges. 


15 


3p. m 


103.5 


Kespiration 36. Killed by bleeding. 



Post-mortem examination. — Skin: Slight eniption on the ears and blueness on the 
margins. 

Digestive organs : No lesions in the mouth or pharynx. 

Pharyngeal lymphatic glands: Stained of a deep blood-red color. 

Stomach : Well filled with food. Contents strongly acid. On the great curvature a 
space of two and one-half inches square has a brownish mottled discoloration, and 
numerous deeper brownish markings, as if from altered ha^matinc. 

Small intestine: Epithelium is thick, soft, and easily detached. Contents liquid, 
with a great excess of mucus. The bowel is reddened and congested around its entire 
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poripliery, and for a considerable distance at intervals, the congested portions being 
mostly empty and contracted. 

Ilio-ccBcal valve: Beyer's patch, whicb passes over the valve, has many of its follicles 
filled np with a yellowish-white matter. The whole patch is swollen, but not very 
vascular to the naked eye. 

CcBcum and colon bear petechise 2 Many solitary glands in the colon are unusually large ; 
some excessively dilated, filled with yellowish matter, and apparently commencing to 
form ulcers. Spots of congestion scattered over the mucous membrane show minute 
extravasations when placed under the microscope. 

Mesenteric glands: Some unchanged; some stained of a deep blood color. Inguiual 
glands large. 

Kidneys: Normal. 

Liver : Is firm and solid. Bears numerous punctiform petechiaB on the posterior sur- 
face of its right lobe, and a large dark-purple patch on the posterior aspect of its mid- 
dle lobe. 

Gall Madder: Moderately filled with a straw-colored, glutinous bile. Membranes of 
the bladder unchanged. 

Pancreas and spleen: Normal. 

Chest'-^heart: Left ventricle contains petechise. Right auricle just above the auri- 
culo-ventricular valve presents a brownish-red spot which, under the microscope, is 
seen to contain much granular matter in the sub-serous connective tissue. 

Langs : The right has two dark^ blood-colored spots on its posterior part. The left 
shows similar cok>rations, mostly in lines along the inter-lobular spaces. The bronchia 
leading to such points contained no parasites nor exudation. 

Bronchiallymphatic glands : Noxm&l, 

Brain: Normal 

Experiment No. 11. 

White male pig, eight weeks old; Ireedj Chester White, 



I>at«. 


Hoar. 


Temperature 
of body. 


Semarka. 


Nov. 6 


0.30 a. in 


102. 750 F. 




6 


10 a. m 


108 




7 


....do 


102 


Inoculated with small intestine of pig that died November 4 






■ 


the ent having been fumigated fire minates with BalphnroQa 


8 


....do 


100.5 







....do 


100.75 




10 


....do 


101. 76 




11 


....do ....... 


104.5 


• 


12 


do 


102.5 




13 


....do 


103.5 




14 


....do 


103.5 




15 


do 


103.25 




IG 


do 


104.75 




17 


--..do 


102.75 


Scouring. 


18 


....do 


104.5 


Fetid aconring. 


10 


....do 


104.5 




20 


....do 


105 


Feces atill soft ; minsnally fetid ; skin hot. 


21 


do 


105 




22 


-...do 


103 




23 


do 


103. 75 




24 


do 


103. 3 




25 


do 


104 




20 


do 


104.25 




27 


....do 


103 




28 


do 


104 




29 


....do 


10.1. 5 




30 


do 


103 




Doc. 1 


....do 


102. 5 


Bed earn; dnll; thriftlesa. 


2 


do 


103. 2 


• 


3 


. . . .do 


102.25 




4 


do 


100.75 


Sconrs. 


4 


6p.m 

0.30 A. m 


102 




5 


102. 25 




6 


— do 


102.5 


Killed by bleedhig. 



Post-mortem acaminatUm, — Skin: In great part covered by the usual black concretion. 
Has patches of purple on ears and legs. 

Digestive organs : 8ome deposit exists on the lower surface of the tongue, to the left 
of the frenum, composed of granular matter and cells having more than one nucleus ; 
evidentlv the remnant of a small abscess. On the fauces, to the right side, is a pur- 
ple patch not removed by pressure, extending to an inch in length and a quarter of an 
inch in breadth. 

Pharynx and larynx: Normal. 
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Stmnach : i\ill ; contents moderately acid. Sliows the usual brownish discoloration 
of the mucous membrane covering the great curvature. 

Small intestines : Show only a lew patches of congestion. The follicles of Peyer's 
patch just above the ilio-csBcal valve are considerably enlarged. 

Large intestines: Show a great many enlasged solitary glands, yet but little conges- 
tion. The rectimi is much congested and presents two ulcers: one with raised e^es 
and raw, depressed center ; the other, with a firm, dirty-whito slough in the center. 

Mesent£ri/i lymphaliG glands : Enlarged and tliicldy streaked with gray. Those near 
the ilio-cjBcal valve, and those above the rectum, are congested and deeply reddened. 

Inguinal glands : Are also greatly enlarged and streaked dark-gray with pigment. 

Liver: Of normal consistency and color, excepting some few patches of deep purple. 
Gall-bladder moderately filled with a yellowish-green, viscid bile. 

Pancreas: Healthy. 

Spleen: A ijortion very dark colored (nearly black) extending its whole length and 
about half its brea-dth ; is evidently gorged with blood ; but is not raised above the 
level of the remaining part. 

Kidneys : One contains an acephalocyst in its pelvis. The cortical substance of both 
is pallid, but no other change is noticeable. 

The lungs, heart, and hrain appeared healthy. 

Experiment No. 12. 
Male pig, eight weeks old ; breed, Cliester White, 



Date. 


Hour. 


Temperature 
of Dody. 


Bemarks. 


Nov. 19 


10 a. in. . . . 


104. 50 F. 


Costive. Ijaocnlated with blood of sick pic (So. 1) after treat- 
ing the same with a solution of bromide ot ammonia: 1: : 500. 








20 


....do 


104.75 




21 


....do 


104.2 




22 


... -do 


104.75 




23 


....do 


104.2 




24 


....do 


103.8 




25 


....do 


104 




26 


do 


104.3 




27 


....do 


105. 75 




28 


do 


105. 75 




29 


do 


105. 75 




30 


....do 


106 




Dec. 1 


... do 


106.2 


Edjies of ears purple. Purple spots on scrotum. 


2 


....do 


106 


Bight ear a deep purple, bleeding at the point where exudation 
had formed a black scab. 


3 


do 


105 




4 


do 


105 


Ears blue ; skin has purple blotches only partially of&ceable by 
pressure. PeoesUquid; yellowish white. 


4 


5 p. m 


105 


- 


5 


10 a. m 


105 




G 

7 


...do 

• m . do . . - - . 


101 


Very prostrate; can barely rise. 
Found dead in pen this morning. 









Post-mortem examination'. — Shin: Of ears, throat, breast, belly, and legs, of a uniform 
dark purple ; white patches remain inside the forearm and thigh, and along the back, 
which is covered by a very thick scurf. The discoloration which is due to congestion 
of capillary vessels, the coagulation of blood within them, and numerous minute ex- 
travasations, is confined to the integument. The skin is also abundantly covered 
with the usual black concretions. 

Digestive organs : Tongue blue, but with no abrasions. 

Tonsils, fauces, and pharynx: The seat of general congestion and discoloration. 
CEsophagus has some spots of slight congestion. 

Stomach : Distended with solid food ; not so strongly acid as in many other cases. 
Its great curvature has the mucous membrane covered with patches of blood extra- 
vasation, such patches standing out in greater part as dark-red clots. 

Sm^ill intestine : Exceedingly contracted, almost empty, and congested throughout 
in varying degree, from a simple branching redness, with softening of the mucous 
membrane and excessive production of mucus, to distinct circimiscribed extravasa- 
tions with decided thickening ; in several instances the redness and the tliickeniiig 
is most marked on Peyer^s patches. The duodenum contains three ascarides. Several 
small ulcers exist just above the ilio-ccBcal valve. 

Large intcsline : Caecum remarkably small and contracted. Neither cracum nor colon 
contains much ingesta. The mucous membrane along the whole largo intestine is in- 
flamed, greatly thickened by exudation, and thrown into prominent circular folds. 
Its general color is of a dark browniish rrd, in many points verging upon black. At 
diiferent points 'it shows the characteristic ulcers with a firm, dirty, white slough in 
the center of each, but these have in no case attained a large size, nor any marked 
thickening nor induration of their base, an<l without special care in the examination 
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miglit be easily overlooked. The rectum contains nnmerous blood extrayasations and 
some considerable ulcers with the central whitish necrosed portions. 

Mesenteric glands : Almost universally enlarged and of a deep red, from congestion 
and extravasation. 

Liver : Of a very deep purplish brown, gorged with blood, but not materially soft- 
ened nor moderately friable. It is especially dark near the margin of the lobes. 

Gall-bladder : Moderately full, bile dark green and viscid. 

Pancreas: Sound. 

Spleen : Enlarged, gorged with blood, and almost black. 

Kidneys : Nearly normal as examined externally. Corticle substance of a darker 
red than in most of the diseased pigs, and the papillae bear black extravasations, 
punctiform and up to half a line in breadth. The right kidney contains a small oyst 
in its pelvis. 

Left sfujpra-renal capsule is enlarged to about one-third the size of the kidney, and 
has a clot of blood and a collection of cheesy matter superposed in its anterior end. 

Lungs : Nearly normal; some congestion in the posterior lobes is evidently quite re- 
cent, and the cut surface* freely exudes a frothy liquid. 

Heart : Ri^ht ventricle slightly discolored by punctiformpeteohise beneath the endo- 
cardium. The great aorta contains a very firm clot, partly buffed. 

Blood imder a No. 10 Hartnack immersion shows no moving bacteria, but a great 
excess of granular matter. 

Experiment No. 13. 

White female pig, eight weelcs old ; treed, Chester White. 



Date. 


How. 


Temperature 
of body. 


Ketnarks. 


Nov. 19 


10 a. m 


1©5.5^F. 


Inoculated with the blood of sick pig 'So. — , five drops being 
mixed with a drachm of a wat^iry solution of potassinm per- 
manganate ( : 1 : : 500) and injected. 


20 


do 


104 




21 


do 


103. 25 




22 


....do 


103 




23 


....do 


104.75 




24 


db 


103. 25 




25 


do 


104 


• 


26 


....do 


104.8 




27 


....do 


104.75 




28 


....do 


104.5 




29 


— do 


104.75 




30 


....do 


105.3 




Dec. 1 


do 


105 


Deep-red ears ; black concretions on skin. 


2 


....do ....... 


105.3 




3 


....do 


104.25 




4 


....do 


104.5 


Stiff, unsteady gait; humped back; blue ears; costive. 


4 


Gp.m 


103.5 




5 


10 a. m 


103.5 




6 


....do 


105 




7 


do 


102.5 




8 


do 


105 




8 


6p. m 

9.30 a. m 


104 







104 




10 


do ...'.... 


105 




10 


4.30 p. m 


104.5 




11 


9.30 a. m 


104 


Very dull and qui«t. 


11 


5.30 p. ci 


103.5 




12 


10 a. m 


107.75 


Very languid and prostrate. 


12 


5p.m 


107. 75 


Docs not rise when handled ; breathing 28 per minute. 


13 


11 a. m 


107 


Feces soft, fetid, yellowish. Pig very prostrate, cats nothinff, 
and scarcely moves when pricked to obtain a drop of blood. 
Blood contains moving bacteria. 














13 


5p. m 


107 





Pig found dead on the moniing of December 14. 

JPost-morteni examination. — Skin: Blue spots on the belly, legs, rumx), peiineum) and 
ears. Free portions of the ears of a dark i>urplo. Pink papillary eruption, and black 
concretions on the ears. 

I^igestive organs : Tongue has an ulcer, with slough a little to the left of the tip — 
size one and a half lines in diameter. 

Tonsils and soft palate: The seat of a uniform bluish congestion. Submaxillary 
lymphatic glands in part reddened and congested. 

Gullet : Contains clots of a stringy, fibrinous material. 

Stomach : Near the left ail de sac is a dirty, yellowish-whit^ false membrane of about 
one inch square. The great curvature is of a dark-brownish red, with some brighter 
red spots of more recent blood extravasation. 

Small intestines : Nearly empty, though at intervals were round, hard pellets of in- 
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gesta. The coats of this bowel were more or less congested, with softening of the 
merabrane s;f> different points. 

A large ulcer is forming on the edge of the ilio-ccBcal valve, in which the outline of 
the follicles can-still be seen of a yeUowish color. 

Large intestines : CaBCum and colon congested throughout, but much more at some 
points than at others. In the upper part of the colon are extensive deposits of false 
membrane of a dirty yellowish-white color, in places in spots of small size, and in 
others in extended patches of several inches in length. The caecum has smaller spots 
of the same kind. The rectum is very much thickened and of a deep red throughout, 
the thickening existing mainly in the mucous membrane. It presents, further, nine 
small ulcers, with the characteristic dirty sloyghs in the centers. 

ParetsUes : The csecum contains one wliip-worm. 

Liver: In the main firm, but contains bluish patches. 

Pancreas: Apparently unchanged, 

Spleen : Black, full of blood, but not apparently enlar^jed. 

Me^senterio ana suhlumhar lymplialic glands : Are almost universally of a dark red, 
almost black color. 

The left kidney : Has a cyst one-half inch in diameter in the anterior part of its pelvis. 
In common with the right kidney, it also presents numerous black petechia on the 
medullary portions and papill». 

Chest and respiratory organs : Larynx shows considerable congestion, especially on 
the epiglottis and on the arytenoid cartilages. 

PleiircB : Contained an abun^vnt blood-colored liquid exudation, especially in the 
tight sac, where the lung had contracted extensive adhesions by newly-formed false 
membranes. The liquid effusion contained numerous white and red blood lobules and 
actively-moving bacteria, which assumed the most varied forms in rapid succession. 
A loose coagulum forms in the exposed fluid. 

Bronchia : Filled with froth having a perceptibly pink tint. 

Left lung : Anterior lobes congested and consolidated by recent exudation. Posterior 
layer lobe sound. 

Right lohe : Consolidated throughout ; sinks in water ; but has not yet become firm, 
granular, nor Mable. The color of this lung varies from a light brick-red to a deep 
red, approaching black, the darker shades mostly occupying the spaces of connective 
tissue between the lobiiles, these spaces bein^ often stretched by the exudation to the 
breadth of a line 'or more. On making a section of the lung a considerable pulmonary 
vein was found to contain a friable granular grayish clot which had evidently existed 
for some time before death. 

Pericardium : Contains a large amount of blood-colored effusion, in which blood- 
globules and moving bacteria abound. The parietal and visceral layers were con- 
nected by loose false membranes. Loose dark clots and some fluid blood existed in 
the right side of the heart, and spots of extravasation on the walls of the left ventricle. 

Lymphatic glands : In the region of the throat are of a very deep red. The same 
remark applies to the bronchial and subdorsal glands. 

Table showing the duration of incubation in different cases. 
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's 


s 


S§ 


^.^j_. 




No. 


^ 


1 




II 


Bemarks. 




1 


1 


1 






1 


Nov. 19 


Nov. 20 


1 


a 6" 


InocQlAted with old blood that had been kept eleven days 
In an incubator. 


2 


Oct. 6 


Oct 9 


3 






3 


Oct 6 


Oct 9 


3 


"26*"" 


« 


4 


Nov. 7 


Nov. 10 


3 






5 
6 


Oct. 8 
Nor. 7 


Oct 12 
Nov. 11 


4 
4 


|l3.3 


Temperature rained for three days only. 


7 


Oct. 6 


Oct 10 


5 


6.6 




8 


Oct- 8 


Oct 14 


6 


|l3.3 




9 


Nov. 4 


Nov. 10 


6 




10 


Nov. 3 


...do.... 


7 


^ 




11 


... do 


... do 


7 


► 26.6 




12 


... do.... 


... clo . 


7 
7 




18 


Nov, 19 


Nov. 26 




14 


Nov. 19 


Nov. 27 


8 


6.6 




15 


Oct. 8 


Oct 21 


13 
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Experiment No. 20. 
Experiment undertakon as a test of the propagation of the diseasc-poUon through the air, 

October 5. — A pig was placed in a pen between tAvo infected ones, and separated irom 
each only by an impervioas double wall of matched boards, with building-paper be- 
tween. The only means of communication was through the open air by means of 
ventilators at the front and back of each pen, and the openings of which in adjacent 
pens were less than a foot apart. On the ninth, tenth, and eleventh days the pig had 
an elevated temperature and was lame in the right shoulder, the illness being evi- 
dently rheumatic. 

On October 29th, the twenty-fourth day, the temperature rose 2° and remained at 104° 
F. and upward for six days (till November 3rd). It then showed a daily diminution, 
and by November 8th, having attained the natural standard, the pig was destroyed. 

Experiments on sheepj rabbit, and dog. Inoculation with fresh virulent pi g^s Mood, containing 

moving bacteria. 



Subject. 


Date of inoc- 
ulation. 


li 
1 


Duration of 
incuoation. 


Duration of 
illness. 


Komarks. 


"Merino wether . , . . . . r 


Dec. 14 
Dec. 14 
Dec. 14 

Dec. 14 


Dec, 16 
Deo. 15 
Dec. 15 


1 

1 
1 


"i" 




A.dnlt female rabbit 




Newfoundland puppy, seven 

weeks old. 
Female pig, twelve weeks old . 


Temperature rose 2.25°, but was nor- 
mal on the second day. 

Purged actively for three days. When 
inoculated the pig was in advanced 
non-febiile stage of the fever, and 
the temperature did not rise above 
the normal. 









Inoculation toith fresh virulent blood in which no moving bacteria had been observed. 



Subject. 


Date of inoc- 
ulation. 


Bemarks. 


MeHnQ ■wether 


Nov. 21 

Dec. 7 
Nov. 21 
Dec. 7 


Scouring and rise of temperature 1° on fourth and sixth daj** 

only. 
No appreciablo eliect. 
Do. 


Do 


Adult f«njaJe rabbit. 


Do 


Temperature rose 1° on the first day only. 
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98 DIBBABE& OF SWIK£ AKD OTH£B AlfXMALS. 

DR. LAWS SUPPLEMENTAL REPORT. 

As au iklclendum to luy former report, I would respectfully submit the following 
fhrtber obsorvatious ou the fever of swine, commonly known as hog cholera : 

EXPERIMENTS IN FEEDING THE VIBULENT MATTER. 

A healthy pig was fed the substance of an intestinal ulcer and a littles manure from 
the same bowel, but showed no evil results for fourteen days, when it was put to 
other uses. It should be added that the ulcer fed to this pig was i)ar{ially jiutrid, 
and was inoculated on two other swine without success. 

A second pig was fed a portion of dried intestine and its contents, both of which had 
remained packed in wheat-bran for a month. Notwithstanding this, the animal re- 
tained good health for seventeen days, when it, too, was put to other uses. The 
material fed to this pig acted with fatal effect on two other pigs on which it was in- 
oculated. 

These experiments can only bo taken as showing that a small quantity of poison 
may pass through the intestinal canal with impunity, but they would not warrant 
the conclusion that similar materials would be equally harmless when taken in larger 
quantities and with every meal, as invariably happens when swine arc fed in the ordi- 
nary manner and plunge their filthy feet and noses firesh from the pestiferous manure 
into the feeding-trough. Dr. Osier has succeeded in developing the disease by feeding 
the diseased intestine, but as the feeding was accompUshed by force there is just the 
possibility of abrasion and direct inocnlation. Abrasions are indeed so common in tho 
mouth from injuries by the teeth and by hard objects masticated and derangements of 
the epithelial covering of the mucous membrane of the stomach and intestines, are 
so frequent in connection with slight gastro-intestinal disorders, that it is needless to 
calculate on an immunity which can only be secured by the entire absence of Buch 
lesions. If to sccore immunity in feedins we must provide that not even a worm shall 
bite the mucous membrane of the stomach or intestine, any guarantee rests on an ex- 
ceedingly slender basis and had best be rejected at once. 

SUCCESSrUL INOCULATION WITH FROZEN PRODUCTS OF THE DISEASE. 

In two cases I have successfully inoculated virulent products which had been frozen 
hard for one and two days respectively. In both instances the resulting disease was 
of a very violent type, and would assuredly have proved fatal if left to run its course. 
The freezing had certainly failed to impair the virulence; it had rather sealed it up to 
be opened and given free course on the occurrence of a thaw ; for, once it is frozeny 
it is manifest that no further change could take place until it was again thawed oat, 
and if it was preserved for one nigbt unchanged in its potency, it would be equally 
unaffected after the lapse of many months, provided its liquids had remained in the 
same crystalline condition throughout. In this way undoubtedly the virus is often 
preserved through the winter in pens and yards, as well as in cars and other convey- 
ances, to break forth anew with returning spring. This is precisely what we find to 
be the cose with the other fatal animal plagues, the virus of rinderpest, lung fever, 
anthrax, and aphthous fever, being often bound up through the winter with frozen 
manure to reappear with undiminished power on the access of warmer weather. TlUs 
is a matter of no small moment inasmuch as the long-continued frosts of our Northern 
States prevent any such destruction of the poison as takes place so readily in summer 
in comiectiot with the alternate wetting and drying and the resulting putrefaction. 

I have had instances brought under my notice in which, after the prevalence of the 
fever in a herd in early summer, new swine were introduced into the open yard a 
month or two after all trace of the disease had disappeared and had continued to pre- 
serve the most perfect health. This is quite in keeping, too, with my failure in the 
attempts to convey the disease by feeding and inoculating with a semi-putrid intestine. 
It serves, moreover, to explain my failure, as the exposure and wet at a moderately 
higli temperature would lead in both cases alike to decomposition and destruction. 

The bearing of this upon the prevention of the disease is self-evident. Infected yartls 
and other open and uncovered places may be considered safe after two mouths* vaca- 
tion in summer, provided that sufficient rain has fallen in tlie interval to insui-e t ho 
soaking and i)utrid decomposition of all organic matter near the surface, aud tliat 
there are no great accumulations of manure, straw, hay, or other inat<n'ial in which 
the vims may be preserved dry and infecting. In winter, on the other hand, the yard 
or other open infected place may prove non-infecting for weeks and months, and .v«t 
retain the virus in readiness for a new and deadly career as soon as a thaw sets iu. 
Safety in such circumstances is contingent on a disuse of the premises so lou^; as the 
frost continues and for at least one month thereafter. Even during the continuance 
of frost 8uch plivces oxo dangcrous; as the heat of the animals' bodies or of the rays of 
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the Bun at mid-day may suffice to set the virus free. Again, while they are especially 
dangerous on the" accession of warmer weather, yet, when once the temperature has 
risen permanently above the freezing iwint, we may count upon the rapid putrefaction 
that ensues in all organic bodies that have been frozen and on a disinfection almost as 
speedy, and it may bo at times even more speedy than in the extreme heat of summer. 
The course of safety is to hold all places that nave been infected in late autumn or 
during winter as still infected until one or two months after the frost has gone out of 
the ground in spring. 

This, of course, has little bearing upon the question of covered pens, barns, cars, &c., 
in which the poison may bo preseryod dry, active, and accessible in winter and summer 
alike. On this question of infection through pens in winter I instituted the following 
experiment : 

CONTAGION FROM AN INFECTED PEN. 

m 

A healthy pig was placed in a pen from which a sick one had been removed thirteen 
days before. The pen had been swept out, but subjected to no disinfection other than 
the fr*ee circulation of air ; and as the pig was placed in the pen on December l^jJjU 
moist objects had been frozen during the time the apartment had stood empty. The 
pig died on the fifteenth day without having shown any rise of temperature, but with 
post mortem lesions that showed the operation of the poison. This case was an exam- 
ple of the rapidly fatal action of the disease, the poison having fallen with prostrating 
effect on vital organs — the lungs and brain — and cut life short before there was time 
for the full development of all the other lesions. It sufficiently demonstrates the pres- 
ervation of the poison in covered buildings at a temperature below the freezing point. 

SUCCESSFUL INOCULATION OF EIGS WITH VIRUS THAT HAD BEEN KEPT FOR A MONTH 

IN DRY WHEAT-BRAN. 

Appended will be found the daily record of two pigs infected by inoculation with 
bowel ingesta and mucous membrane that had been preserved for a month in dry 
wheat-bran. In both cases the disease followed the inoculations promptly and ran a 
sevfice course, one case proving fatal, while in the other death was anticipated by kill- 
ing the animal. At the autopsies the usual characteristic lesions were found. 

Here, as in the case of the virus preserved on quill-tips, we find the poison pre- 
served withoiii the slightest impairment of its potency. Thus two series of inocula- 
tions with dried virus show how careful and thorough must be the disinfection in dry 
seasons, and indoors in all seasons, and the importance of the destruction by fire, or 
in other certain manner, of all dry fodder and litter in which the poison ni^y have 
been secreted. 

COHABITATION WITH SICK PIGS IN DIFFERENT STAGES OF THE DISEASE. 

A healthy pig was inclosed in a pen with a sick one which had been inoculated with 
virulent blood on two occasions ; the first thirty days and the last five days before. 
After the first inoculation the pig had suffered from a slight fover and the characteristio 
phenomena of the disease. Ben)re the second inoculation the temperature had been 
normal for eight days, and it was not materially affected by the operation. In short, 
the disease had manifestly spent itself in the system of the pig, though it had loft it 
a most shrunken, emaciated, and wretched spectacle. 

The two pigs occupied the same pen, lay on the same bed, and fed from the same 
trough for sl^een days, during which no unequivocal sigu of disease was manifested 
in the healthy pig. It seemed indeed to have successfully resisted the contagion. 

It was now removed to another pen and placed in comi^any with a pig in which the 
disease had just reached its height. On the twelfth day thereafter its temperaturo 
permanently rose, and it passed through a sharp attack from which it is now recover- 
ing. 

This seems to show that the poison is much less virulent after the febrile stage of 

the malady has passed, and that the danger from the recuperating animal decreases 
with advancing convalescence. At the same time it must not be too hastily concluded 
that a mild form of the disease did not exist in this i)ig during tlie occui)ancy of the 
first pen. It appears unq[uestionable that the poison may bo i)resent in the system, 
and yet give rise to so little disorder that the most careful obsorver would fail to 
detect anything amiss. 

OCCULT FORMS OF THE DISEASE. 

On post-Ttwrtem sections I have found the characteristic lesions of the bowels and 
lymphatic glands, in cases where no cutaneous rash or discoloration, uo rise of tem- 

Serature, no loathing of food, nor constitutional disorder had betrayed its presence 
nring life. The occurrence of such slight and occult forms of the disease must present 
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a serioas obstacle to all attempts to stamp it out. In most of the plagues of animals^ 
and notably in lunc fever, in aphthous fever, and in rinderpest out of its native 
home, the rise of the Dody temperature precedes all outward mamfestations of the dis- 
ease. In these affections the indications of the thermometer alone enable us to sep- 
arate the sick and healthy before the disease has attained to a sta^e of material danger 
to their fellows. But in the pig ibver the earliest symptoms will vary according to 
the vagaries of the poison and its primary seat of election. Perhaps the most common 
initial symptom is the enlargement of the inguinal glands, but it may be some derange- 
ment of the digestive organs, or it may be the elevation of the body temperature, or it 
may be the appearance of red spots or blotches on the skin, or finally the poison may 
be operating in the system in the absence of all external manifestations. It is notice- 
able that since the access of extremely cold weather the cutaneous discoloration has 
been much less extensive than during the warmer season. Even when the tempera- 
ture has been abnormally raised it wul rise and fall in such an irregular maimer that 
no single observation wUl be always successful in detecting the disease. To detect 
such cases the investigation must be conducted from, day to day^ and in view of all 
possible manifestations of the disease, to be successfuL Then again the temperature, 
even in health, varies widely in different swine and imder different conditions of life, 
so that a knowledge of the body heat of the individual in the existing environment 
is essential to the drawing of sound deductions &om thermometric indications. 

INFECTION OF OTHER ANIMALS THAN SWINE. 

I consider the most important part of my researches to be that which demonstrates 
the susceptibility of other animals than swine to the fever we are investigating. Dr. 
Kline of London, England, claimed, nearly a year ago, that he had conveyed the dis- 
ease ''with difficulty'' to rabbits. Guinea-pigs, and nace, but he gives no hint as to 
"whether he had subjected the Question to the crucial test of reinoculation from these 
animals back upon the pig. This test it seemed very important to apply, so that the 
identity or otherwise ot the two diseases might be determined. I have accordingly in- 
Btituted experiments on a rabbit, two sheep, a rat, and a puppy, the three former ot 
which have turned out successfully. 

INFECTION OF A RABBIT FROM A SICK PIO. 

After two inooulatious with questionable results, made with the blood of sick pigs, 
in which microzymes had been observed, a rabbit was once more inoculated, this time 
with the pleural effosion of a pig that had died during the previous night, and in 
which were numerous actively moving bacteria. Next day the rabbit was very fever- 
ish and iU, and continued so for twenty-two days, when it was killed and showed 
lesions in many respects resembling those of the sick pigs. The blood of the sick rab- 
bit contained active microzymes llKO those of the pig. 

SUCCESSFUL INOCULATIONS FROM THE SICK RABBIT. 

On the fourth day of sickness the blood of the rabbit containing bacteria was inocu- 
lated on a healthy pig, but for fifteen days the pig showed no signs of illness. It was 
then xeinoculated, but this time with the discharge of an open sore which had formed 
over an engorgement Ux the groin of a rabbit. Illness set in on the third day and 
continued for ten days, when the pig was destroyed and found to present the lesions 
of the fever in a moderate degree. 

A second pig, inoculated with the frozen matter which had been taken from the 
open sore in the rabbit's groin, sickened on the thirteenth day and remained ill for 
SIX days, when an imminent death was anticipated by destroying the animaL Dur- 
ing life and after death it presented the phenomena of the i)lague in a very violent form* 

It can no longer be doubted, therefore, that the rabbit is itself a victim of this disease, 
and that the poison can be reproduced and multiplied in the body of this rodent and con- 
veyed back with undiminished virulence to the pig. We may follow Dr. Kline in 
according a similar sad capacity to the other rodents, mice and Guinea-pigs. The 
rabbit, and still more the mouse, is a frequent visitant of the hog-pens and yards, 
where it eats from the same feeding-troughs with the pig, hides under the same litter, 
and runs constant risk of infection. Once infected they may carry the disease as 
widely as their wild wanderings may lead them, and communicate it to other herds at 
a considerable distance. Their weakness and inability to escape, in severe attacks of 
the disease, will make them an easy prey to the omnivorous hog, and thus sick and 
dead alike wlU be devoured by the doomed swine. 

PROBABLE SUSOEFEIBILrrr OF OTHER RODENTS. 

The infection of these rodents creates the strongest presumption that other genera 
of the same family may also contract "the disease, and by virtue of an even closer xela- 
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tion to the pigs may sncceed in conyeying the malady to distant herds. The rat is 
at once suggested to the mind as heing almost nhiquitous in pisgeiies, as feeding in 
common with the swine, as liable to be devoured by the hog when sick or dead, as 
^riven to wandering from place to place, and as possessed of a Yicious habit of gnaw- 
mg the feet and other parts of his porcine companion, and thus unconsciously inocu- 
lating him. 

I have up to the present time had the opportunity of inoculatmg but one rat with the 
hog-poison. Unfortunately my subject (Ued on the second day thereafter, the body 
showing some suspicious lesions, namely^ congested lungs with considerable inter- 
lobular exudation, congested small intestines, dried-up contents of the large intes- 
tines, and sanguineus discoloration of the tail ftom the seat of inoculation to the tip. 

INOCULATIONS FROM THE HAT. 

With the fresh congested small intestine of the rat I inoculated one pig, and with 
the frozen intestine one day later I inoculated a second. The first had no apprediable 
rise of temperature, loss of appetite, nor digestive disorder, but on the sixth day pink 
and violet eruptions, the size of a pin's head and upward, appeared on teats and belly, 
and on the tenth day there was a manifest enlargement X)i the inguinal glands. From 
what I had seen of the occult forms of the disease I was led to the opinion that this 
was one of them. Unfortunately, I had at the time no healthy pig available for the 
crucial test of reinoculation. 

In the second pig, inoculated with the frozen intestine, the symptoms were too 
obscure to be of any real value. As soon as I obtain a supply of rats I propose to sub- 
ject this question to a further investigation. 

SUCCESSFUL INOCULATION OF SHEEP. 

Less significant than the infection of rats, yet of immense practical importance, is 
the susceptibility of sheep to the hog-fever. I have experimented on two sheep of 
different ages, an adult merino wether and a cross-breed lamb, and in both cases have 
succeeded in transmitting the disease. 

INFECTION OF THE MERINO. 

This sheep was inoculated by hypodermic injections of one and a half drachms of 
blood from a pig just killed. On the fourth day he had elevated temperature, and on 
the sixth scouring and snufOing breathing, but the symptoms rapidly subsided. On 
the fourteenth day he had an injection of two drachms more of blood from a sick pig, 
and on the twenty-first day of one drachm of blood and pleural fluid containing miu- 
titudes of bacteria. Next day the temperature was raised and the snuffling breathins 
reappeared; both s^ptoms continuing for some time. On the sixth day his blood 
was found to contain moving bacteria similar to those present in the injected blood. 
On the twenty-third day from the last inoculation he was reinoculated, this time ';7ith 
the scurf from the ear of a sick pig. This was followed by no rise of temperature, but 
there existed much irritation of the bowels with redness and swelling of the anus, 
occasional diarrhea, and the passage of an excess of mucus, sometimes stained with 
blood. Seventeen days after the last inoculation he had another hypodermic injection 
of one drachm of blood and pleural fluid from a pig just killed. As before, this led to 
an extensive rise of temperature while the intestinal catarrh continued. 

INFECTION OF THE LAMB. 

The lamb was fir^ injected with a saline solution of the scurf and cutaneous exuda^ 
tion from the ear of a sick pig. There followed a slight rise of temperature, a scurf^r 
eruption on the ears and oozing of blood from different points on their surface, so as to 
form dark red scales. 

On the sixth day following it was reinoculated by the hypodermic injection of one 
drachm of pleural fluid from a pig just killed, the fluid containing an abundance of 
moving bacteria. Next day there was extreme rise of temperature, some dullness and 
swelling in the right axilla, but appetite and rumination were not altogether lost nor 
suspended. On tne fifth day there was tenderness and unusual contraction of the 
rectum with the passage of bloody mucus, and on the eighth day profuse diarrhea 
with the passage of much mucus. 

SUCCESSFUL INOCULATION OF A PIG FROM THE SICK SHEEP. 

A healthy pi^ was inoculated with mucus from the anus of the wether, and showed 
a slight elevation of temperature for five days, but without any other marked symp- 
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torn of illness. £leven days later it was reinocnlated with scab fcom the ear of the 
Iamb, and again three days later with anal mncns from the sheep. The day before 
this last inoculation it was noted that the ingninal glands were much enlarged, and 
six dir^s after tiie temperature was elevated, and purple spots appeared on the belly. 
This fever t.emperatnre has lasted bnt a few days up to the present lime, but, taken 
along with tho violent rash and the enlarged lymphatic glands, it furnishes satis- 
factory evidence of the disease. We can therefore amrm of the sheep as of the rabbit 
that not only is it subject to this disease, but that it can multiply the poison in its sys- 
tem and transmit it back to the pig. 

Two other pigs have been inoculated from the lamb, but during the few days that 
have elapsed they have shown no outward symptoms. 

UNSUCCESSFUL INOCULATION OF A PUPPY. 

A drachm of blood and pleural fluid containing bacteria, from a pig just dead, was 
injected hy]>odermioally on the side of a Newfoundland puppy. Next day she was 
very dull and careless of food, while her temperature was abnormally high. The third 
day the heat of the body was natural, and a lair amount of liveliness had returned. A 
few days later a large abscess appeared on the seat of inoculation, discharged and 
healed, and from this time the health seemed to be re-established. 

SIGNIFICANCE OF THE INFECTION OF RODENTS AND SHEEP. 

Many will, no doubt, be startled at the above develo|)ments, and inquire, half inered- 
nlously. How is it that the susceptibility of these ammals to this affection has never 
been noticed before f It may even be suspected that we have been mistaken as to 
the identity of the disease, and that we may be dealing with the malignant anthrax 
(bloody mwram) rather than the specific fever of swine. But a slight attention to the 
phenomena and post-mortem lesions of our cases will speedily dispel tho doubt. Malig- 
nant anthrax is more fatal to sheep and rabbits than to the other domestic animaJs, 
whereas in my sheep the disease was so mild that itsvc»ry existence would almost cer- 
tainly have been overlooked in the ordinary management of a flock, and it was only 
detected in these cases by the careful thermometrio and other observations made day 
by day on the inoculated animals. In the rabbit the disease was more severe, and 
would undoubtedly have proved fatal if left to itself, yet even in this animal there 
was no indication of the rapid course and speedy destruction which characterize the 
malignant anthrax. Again, although in both diseases alike, the lymphatic glands are 
the seat of morbid enlargement, yet the increase and engorgement of the spleen which 
are so constant and so characteristic in malignant anthrax were altogether absent in 
my pigs infected from the rabbit. Moreover the disease in the pigs ran the usual 
comparatively slow course of the pig-fever, rather than the speedily fatal one of the 
anthrax afiection. In the inoculated pigs, too, the combined lesions of the skin, 
lungs, bowels, and lymphatic glands are unquestionably those of the swine-plague, 
anunot those of malignant anthrax. 

It is not surprisingthat the disease should have been hitherto unrecognized in the 
sheep and rabbit. The most obvious symptoms in pigs — the pink, puri)le, violet, or 
black spots and patches of the skin — were never observed in these animals, unless we 
can consider the eruption on the ears of the lamb as of this nature. In the sheep, to 
which alone much attention would be paid, the constitutional disturbance was so 
slight as to be easily overlooked, the appetite even, and rumination scarcely suffering 
for a day. 

Again, the failure to recognize the identity of a disease in two different genera of 
animals is familiar to all who have made a study of comparative pathology. Cow-pox 
and horse-pox have existed in all historic ages, bnt it remained for the immortal 
Jenncr to recognize and show their identity m tho last century. Malignant anthrax 
has prevailed from tho time of Moses, yet in all the older veterinary works we find ita 
different forms described as independent diseases — &?atn, quarter cvilj putrid sore throat, 
&c. Even to the present day many cases of this disease occurring m the human sub- 

1'ect (malignant pustule) are mistaken for erysipelas (black erysipelas). Glanders in 
Lorses seems to have been known to Aristotle, and was familiaV to tho ancient Greek 
2ooiatres and Coman Vetcrinarii, but its identity with the same disease in man was 
only shown in 1810 by Waldinger, of Vienna. Asiatic cholera has prevailed in the East 
from time immemorial, but it is only in the present century that its identity with 
cholera in animals has been shown by Indian and European observers. 

It is no wonder, therefore, that the mildness of the hog-fever in tho sheep should 
havo masked its true nature, and that tho universal disregard of the disease of the 
small rodents should have led us to ignore it in these as well. Now, however, that 
the truth is forced upon us, we must recognize it in all further attempts to arrest tho 
course of the disease or to exterminate it. Tho destruction and burial of infected 
pigs, and the disinfection of the premises where they have been, can no longer be cou- 
eidered a sufficient safeguard. The extermination of rabbits, wild and tame, of 
Qoinaa-pigs, of mice, and probably also of rats, within the infected area, will be 
equally essentiaL Sheep must be rigidly excluded from the hog inclosures, and it 
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Post-mortem examination at once,— Skin: Covered almost univeTBally by a blackish 
exudation in ^eat part dried into crasts. On the ears are some remnants of the 
former exudations and extravasations ; half an inch of the tip of one ear is necrotic. 

^geetive organs: Mouth healthy. OuUurallymphaUc glands greatly enlarged and 
gray from pigmentation. 

Stomach: frill; contents dry and acid; has reddish discoloration as from blood 
extravasations and broad Unes along its great cnrvatnre. The mncous membrane at 
this point is peeling olf. 

Small inies&ne: Contents abundant and liquid. Spots of congestion of about one 
line in diameter ; no ulcers nor erosions ; six asoarides. 

Large intestine : Presents little abnormaL One or two depressed spots like cicatrices. 

Mesenteric glands: Greatiy enlarged and mostly grayish from pigmentary deposit. 
Inguinal glands also much enlarged and gray. 

Thoracio duct : Is filled Tnth a milky mud. 

Liver: Firm patches of purple. The lower margin very pale ; almost transparent. 

Spleen: Small, rigid, twisted as if from binding organizing Ivmph. Its surface is 
unusually white and fibrous-looking, but there is a deep black line along its anterior 
border. 

Panoreas: Sound. 

Heart: Bight ventricle marked with bluish discoloration, evidently from former 
eochymosis. One flap of the tricuspid valve has a round, blackish nodule beneath the 
endocasdium. Left ventricle with similar bluish surface, and bicuspid valve with a 
translucent thickening. 

Bespiratory organs: Larynx and right bronchus have each a dark red ecchymosia. 
Lungs have black spots of ecchymosis and slight reddening of certain lobules. 

Bronchial glands: jBnlarged and pigmented. 

Subdorsal glands: Enlarged and of a very deep red. 

Brain: G^erally unchanged. 

EXFBBIMEin? No. 2. 
PolanA-China pigf nine weeks old. 



Date. 


Hour. 


Temperatnre! 
oTbody. | 


• 

BemarkB. 


Dec. 19 


10 a. m 


108.6 op. 


Fed infected feceo^and inteatinal mncona membrane preservecl fbr 
a month in dry bran. 


20 


....do ....... 


104.25 




20 


5p.xii 

10 a. m 


103.5 




21 


103.25 




21 


6p.in 


104 




22 


9a. m 


103.5 




22 


4.80 p. m.... 


102.5 




23 


9a. m 


102.75 




24 


do 


102 




25 


....do 


101.75 




26 


— do 


103.5 




27 


..^do ....... 


102 




28 


....do ....... 


100.75 




29 


....do 


102 




30 


— do 


101 




31 


....do 


101 




Jan. 1 


do 


102.5 




2 


....do 


102 




3 


....do 


103 




4 


....do 


102.75 




5 


do 


103 


Inoculated vf\ tli intestine of pi^; whicli died yesterday The in- 
testine had been frozen over night. 





....do 


103 




7 


do 


104.75 




8 


....do 


105 


« 


9 


....do 


104 




30 


....do 


103 




11 


do 


105 




12 


....do ....... 


104 




13 


do 


106.25 


Pnrple spots on ears and mmp; greasy exudation from skin. 
Euhirged inguinal glands. 


14 


do 


105 




15 


....do 


106.6 


Sconrs; a hright-yellov liquid feces. 


16 


....do ....... 


105 


Do. 


17 


....do ....... 


105 


Do. 


18 


....do 


105.6 


Scours. 


19 


....do 


105.5 


Do. 


20 


....do 


105.5 


Do. 


21 


do 


103 


Do. 


22 


....do 


107 


Great prostration ; -will not rise for food nor to hare temperature 
taken. Fuxple blotches are especially abundant on cars and 
snout, and to a less extent on the head, generally the t^atiL 
rump, imd hips. When lifted scarcely made a struggle. Kiled 
by bleeding. 
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Postmortem examinoMon, — Blood: Dark colored ; contained moving bacteria. 

Digestive orgaris : Tongue sound. Tonsils unusually red in their openings. 

Submaxillary and guttural lympluitio glands : Of a dark red, merging to a dirty yellow. 

Feritoneum : With considerable reddish-brown efiEusion and bands of recently formed 
false membrane. The liquid coagulates on exposure. Under the microscope (No. 10 
Hartnack) it is seen to contain numerous moving bacteria, also others less active, and 
two or four segmented chain-like. 

Stomach : Fml ; sour. Great curvature mottled red and brown. 

Small intestines : Has considerable tracks of deep congestion. It contains much mu- 
cus, and ten ascarides. One ascaris extended into the gall-duct and as far as the 
center of the right lobe of the Kver ; a second extended into the middle hepatic lobe. 
The pressure oi these had led to a considerable dilatation of the bile-duct just above 
its Junction with the cystic duct. 

Ilio-ccBcal valve : Very black, with its follicles enlarged and filled with a yellowish 
product. The whole length of the large intestine is black from deep pigmentation of 
its mucous membrane, which is, besides, greatly thickened and puckered. Both con- 
ditions imply former active inflammation. 

The rectum : Of a dark grayish red ; had several caseous deposits under its mucous 
membrane. 

The mesentery : Contains a yellowish caseous deposit as large as a pea. 

All the lymphatic glands of the abdomen are greatly enlarged, pigmented, and in many 
cases reddened fcom recent blood-staining. The inguiiud lymphatic glands and those 
of the flank are in a similar condition. 

lAver: Has patches of deeper purple discoloration, especially deep in the center of 
the acini. Fancreas sound. 

Spleen : Shrunken with puckered edges, and whitish thickening of its proper capsiile. 

Kidneys: Vascular, congested and softened; corticle part dull brownish yellow. 
Medullary, more or less purple, with deeper ^ades in lines radiating from the papillsB. 

Be^ratory organs : Margin of epiglottis bears a blue patch, surrounded by ramified 
redness. BronM and bronchia sound. 

Lungs : Of varying shades of light pink in the lobules, excepting one or two, 
which are of a dark red. The interlobular spaces are of a deep blood-red color, 
giving a dark marbling over the entire surface. Bight pleura contains a little eflusion 
with thread-like false membranes, and the same bacteria named as existing in the 
peritoneum. 

The axillary prepectoralj internal pectoral, bronchial, and sub-dorsal lymphatic glands 
were enlarged, pigmented, and in some cases blood-stained. 

The heart bore some purple discolored spots on the internal lining. 

Experiment No. 3. 
Poland China pigy nine weeks old. 



Date. 


Honr. 


Temperature 
of body. 


IRemarks. 








-V ••"■ vSW#^' 


Dec. 19 


.10 a. m 


102. 5 op. 


Placed^bi infedted p^ from wliicb a sick pig bod been zemovedl 








December 6. 


20 


do 


102.75 




21 


....do 


103.75 


b 


21 


3p.iii 


103 




22 


9a. m 


102.8 




22 


4.30 p. m 


102 




23 


9a. m 


101 


. 


24 


....do 


102.75 




25 


do 


101.5 




26 


do 


102 




27 


....do 


102.75 




28 


..-.do 


lOL 75 




29 


do 


98.8 




30 


do 


101 


# 


31 


do 


101.5 




Jan. 1 


....do 


100 




2 


do 


101 




3 


....do 


101 




4 


...-do 


96.5 


Eyc8 very red and prominent. Scarcely able to stand. Screams 








when tonclied. (Evident jhrenitis.) Died at 2. p. m. 



Post-mortem examination the same afternoon. — Skin : Presented little change. 

Digestive organs : Mouth sound, fauces and pharynx of a deep blue color, irremova- 
ble by pressure. 

Stomach : A portion of about an inch square of a deep red, and with an abundant 
gelatiniform exudation under the mucous membrane. 
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Post-mortem, examinatUm at once. — Skin: Covered almost universally by a blackish 
exudation in great part dried into crusts. On the ears are some remnants of the 
former exudations and extravasations ; half an inch of the tip of one ear is necrotic. 

Digestive organs: Mouth healthy. Guttural lymphatic glands greatly enlarged and 
gray from pigmentation. 

Stamack: frill; contents dry and acid; has reddish discoloration as from blood 
extravasations and broad lines along its great curvature. The mucous membrane at 
this point is x>eeling off. 

Small intestine: Contents abundant and liquid. Spots of congestion of about one 
line in diameter ; no ulcers nor erosions ; six ascarides. 

Large intestine: Presents little abnormaL One or two depressed spots like cicatrices. 

Mesenteric glands: Greatly enlarged and mostly grayish from pigmentary deposit. 
Inguinal glands also much enlarged and gray. 

Thoradeduct: Is filled Tnth a milky fluid. 

Liver: Firm patches of purple. The lower margin veiry pale; almost transparent. 

Spleen: Small, zigid, twisted as if &om binding organizing lymph. Its surface is 
tinusually white and flbrous-looking, but there is a deep black line along its anterior 
border. 

Tanoreas: Sound. 

Heart: Bight ventricle marked with bluish discoloration, evidently from former 
ecchymosis. One flap of the tricuspid valve has a round, blackish nodule beneath the 
endocardium. Left ventricle with similar bluish surface, and bicuspid valve with a 
translucent thickening* 

JBespiratery organs: Larynx and right bronchus have each a dark red ecchymods. 
Lungs have black spots of ecchymosis and slight reddening of certain lobules. 

Bronchdal glands: jBnlarged and pigmented. 

Subdorsal glands : Enlarged and of a very deep red. 

Brain: Generally unchanged. 

EXPEBIMEin? No. 2. 
Poland-China pigf nine weeks old. 



Date. 


Hour. 


j 

Temperatnre! 
or body. | 


BemarkB. 


Dec. 19 


10 a. m 


103.6 op. 


♦- ■ 

Fed infected feces and inteatinal macons membraiie psmsmA fbr 








a month in dry bian. 


20 


....do ....... 


104.25 




20 


Sp.m 

10 a. m 


103.5 




21 


108.25 




21 


Sp.m 


104 




22 


9a. m 


103.5 




22 


4.80 p. m.... 


102.5 




23 


9a. m 


102.75 




24 


....do. 


102 




25 


....do ....... 


101.75 




26 


....do 


103.5 




27 


..^do ....... 


102 




28 


do 


100.75 




29 


....do 


102 




30 


....do 


101 




31 


....do 


101 




Jan. 1 


do 


102.5 




2 


....do 


102 




3 


....do 


103 




4 


....do 


102.75 




5 


do 


103 


Inocnlatod n^itb intestine of pig wbkli died yesterday. The Ifi- 
testino had heou ftozen oTcr nightb 


6 


....do 


103 




7 


....do 


104.75 




8 


....do 


105 


• 


9 


do 


104 


• 


30 


....do 


103 




11 


do 


105 




12 


....do 


104 




13 


do 


105.25 


Purple spots on ears and mmp; greasy exudation from skin. 
Enlarged inguinal glands. 


14 


....do 


105 




15 


....do 


106.6 


Scours; a bright-yellotr liquid feces. 


16 


....do 


105 


Do. 


17 


do 


105 


Do. 


18 


....do 


105.6 


Scours. 


19 


....do ....... 


105. 5 


Do. 


20 


....do 


105.5 


Do. 


21 


....do 


103 


Do. 


22 


do 


107 


Great prostration ; -will not rise for food nor to bare temperature 
taken. Purple blotches are especially abundant on oars and 
snout, and to a less extent on the head, generally the t«atiL 
mmp, and hips. When lifted scarcely made a struggle. KfUod 
by bleeding. 
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Post-mortem examination, — Blood: Dark colored; contained moving bacteria. 

Digestive organs : Tongue sound. Tonsils unusually red in their openings. 

Submaxillary and guttural lympliatio glands : Of a dark red, merging to a dirty yellow. 

Feritoneum : With considerable reddish-brown efiEusion and bands of recently formed 
false membrane. The liquid coagulates on exposure. Under the microscope (No. 10 
Hartnack) it is seen to contain numerous moving bacteria, also others less active, and 
two or four segmented chain-like. 

SUymach : Fml ; sour. Great curvature mottled red and brown. 

Small intestines : Has considerable tracks of deep congestion. It contains much mu- 
cus, and ten ascarides. One ascaris extended into the gall-duct and as far as the 
center of the right lobe of the Hver ; a second extended into the middle hepatic lobe. 
The pressure of these had led to a considerable dilatation of the bile-duct just above 
its junction with the cystic duct. 

Iluhcascal valve: Very black, with its follicles enlarged and filled with a yellowish 
product. The whole length of the large intestine is black from deep pigmentation of 
its mucous membrane, which is, besides, greatly thickened and puckered. Both con- 
ditions imply former active inflammation. 

The rectum : Of a dark grayish red ; had several caseous deposits under its mucous 
membrane. 

The mesentery : Contains a yellowish caseous deposit as large as a pea. 

All the lymphatic glands of the abdomen are greatly enlarged, pigmented, and in many 
cases reddened from recent blood-staining. The inguiiuU lymphatic glands and those 
of the flank are in a similar condition. 

Liver: Has patches of deeper purple discoloration, especially deep in the center of 
the acini. Pancreas sound. 

Spleen : Shrunken with puckered edges, and whitish thickening of its projper capsule. 

Kidneys: Vascular, congested and softened; corticle part dull brownish yellow. 
Medullary, more or less purple, with deeper shades in lines radiating from the papillsB. 

Bespiratory organs : Margin of epiglottis bears a blue patch, surrounded by ramified 
redness. Bronchi and bronchia sound. 

Lungs : Of varying shades of light pink in the lobules, excepting one or two, 
which are of a dark red. The interlobular spaces are of a deep olood-red color, 
giving a dark marbling over the entire surface. Bight pleura contains a little effusion 
with thread-like false membranes, and the same bacteria named as existing in the 
peritoneum. 

The axillary prepectoral, internal pectoral, bronchial, and sub-dorsal lymphatic glands 
were enlarged, pigmented, and in some cases blood-stained. 

The heart bore some purple discolored spots on the internal lining. 

Experiment No. 3. 
Poland China pig, nine weeks old. 



Date. 


Honr. 


Temperature 
of body. 


Kemarks. 

• 








■V •'" vNV<f*»«MV 


Dec. 19 


. 10a.in 


102. 5 op. 


Placed^ infected pcSb from -whicli a sick pig bad been zemoved 
December 6. 


20 


....do ....... 


102. 75 


21 


do 


103.75 


k 


21 


3p.iii 


103 




22 


9a. m 


102.8 




22 


4.30 p. m 


102 




23 


9a. m 


101 


, 


24 


....do 


102.75 




25 


....do 


10L5 




26 


....do 


102 




27 


....do 


102. 75 




28 


.-..do 


lOL 75 




29 


....do 


98.8 




30 


do 


101 


, 


31 


do 


10L5 




Jan. 1 


do 


100 




2 


do 


101 




3 


....do 


101 




4 


..--do 


96.5 


Eyes very red and prominent. Scarcely able to stand. Screams 








when toncbed. (Evident jbrenitis.) Died at 2. p. m. 



Post-mortem examination the same afternoon, — STcin : Presented little change. 

Digestwe organs : Mouth sound, fiiuces and pharynx of a deep blue color, irremova- 
ble by pressure. 

Stomach : A portion of about an inch square of a deep red, and \7 ith an abundant 
gelatiniform exudation under the mucous membrane. 
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Small intesUnei : Emptv, much congested, and containing ten ascarides. 

Larrje intestines : Has its macons membranes congested^ reddened, and thickt^ned. At 
intervals are clrcumcscribed spots of bloody extravasation, covered by a clot of blood 
on the ^ee siu'face. These vary from one to two lines in diameter. In a great por- 
tion of the colon the contents are very diy and blood-stained. Between the layers of 
the mesentery, among the convolutions of the large intestines; are translucent gela- 
tiuoid exudations. 

Liver : Gorged with blood, softened, and somewhat ftiable. 

Spleen axid pancreas : Normal. 

Mesenteric glands : Small, bnt in some instances partially discolored by blood. 

JMngs : Congested thronghont^ of a brick-red, with circumscribed black spots of 
extravasation. 

Bronchia : Filled with frothy liquid, bnt without worms. 

Heart : The right cavities were gorged with an intensely black clot. The left cav- 
ities contained a smaller clot. No ecefaymosis was observed. 

EXPEMMENT No. 4. 

Poland China pig, nine weeks old. 



Date. 


Hour. 


TeAperature 
ofbody. 


S«marlLB. 


Deo. 19 


10 a. m 


103. 760 y. 


IilbciUated with rims proflerrtod one nonth in ifbeat brui. 


20 


do 


104.2 




20 


5p.m... 


104.5 




21 


10 a. m 


104 




21 


6p.m 


105 




22 


98k.m< 


104 




22 


4. 30 p. m. . . . 


104.75 


• 


23 


9ft. m 


108.5 




24 


....do 


104 




25 


....do 


102.25 




26 


— do 


10L75 




27 


— do 


103.75 


PoMCA bloody mucus from the bowels. 


28 


— do 


102. 75 




20 


....do 


102 




BO 


do 


101 




81 


do 


105 




iTan. 1 


do 


106 




2 


....do 


103 




3 


do 


102 




4 


do 


101 




5 


....do 


101 




6 


do 


98.75 


Very low ; can scarcely stand. Died daring the following night. 



Poat-mortem examinatian Jawaary 7. — SUn : Extensively covered with purple maculse 
and patches. Snout deeply blood-stained, some of the spots extending over the lips 
into the mouth. The greater part of the skin being black, congestions and eztravasa* 
tions into it arc only clearly made out when it is cut into. 

Digestive organs : Tongue sound. Pharynx has pellets of food accumulate<l in front 
of the epiglottis. Submaxillary and guttural lymphatic glands enlarged and stained 
of a blood red. 

Stomach : Not one-third filled ; odor faint, mawkish, not sour. Bears red patches of 
congestion and occhymosis on its great curvature. 

Small intestines : Congested almost throughout. Peycr's patch just above the ilio- 
cjEcal valve has some black ecchymosls. Oii the lower surface of the valve the follicles 
aro enlarged and filled with a yollowibli deposit. 

decum and, to a still greater extent the colon and rectum, are deeply eongestedj and 
of a darl^ red; the mucous membrane is much thickened and thrown into prorament 
folds and wrinkles. 

Tico ascarides were found in the small intestine. 

Liver : Extensively discolored of a purple hue, the staining being deeijcet in the cen- 
ter of the acini. 

Splcni : Large, gorged with blood. Pancreas unchanged. 

The himphalic glands of the liver, stomach, intestines, sublumbar region, pelvis, groin, 
and ilauk are much enlarged and of a very deep red, in many cases almost black. 

Kindeijs : Cortical substance pale ; medullarv deep red, with sjiots of eccbymosia. 
Tlu^ anterior part of the left kidney contained a cyst as large as a bean. The right 
contained ..wo cysts, one in the pelvis, the other in the anterior part. 

liespiraiory organs : The cpiglottishoTd on its posterior surface some congestion and red- 
ness, partly ramified and partly diffuse and ineffaceable by pressure. 
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TIte lungs have a few black spots of ecchymosis and blood-colored extravasation in 
the connective tissue between the lobules. The lobules themselves are only very 
slifijhtly congested. The left main bTonchUB present a spot of ecchymosis. 

Heart : Emi)ty, presents slight sanguineous discoloration through the lining mem- 
brane. 

Experiment No. 5. 

Poland China pig J nine iveelcs old. 



Date. 



I>ec. 19 



20 
21 
21 
22 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
1 



Jan. 



2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 



Hour. 



10 a. m 



. . . .do . . . 
— do . . - 
5 p. m. . . 
9a. m... 
4. 30 p. m 
9a.m... 
. . . .do . . , 

do . . . 

do . . . 

....do... 
....do... 

do ... 

do ... 

....do ... 

do ... 

....do... 

do ... 

do . . . 

do . . . 

. . . .do . . . 
. . . .do . . . 

do . . . 

....do ... 

do ... 

....do... 

do ... 

do . . - 

do . . . 

do . . . 



Temperature 
of body. 



Bemarks. 



104° F. 



104.5 
103.75 
104 
103 
104 
101 
103.5 
103 
102.5 
102.5 
102.75 
101 
102 
105 
106.75 
104.75 
102 
102 
102 
103 
101.25 
102.5 
101 
100.9 
100 
98.5 
102.5 
100.5 
104.5 



luocnlated with ingesta from the large intestine ; also aportion 
of the mucous membrane, both having been preserved in dry 
bran for a month. 



Bump and tips of ears purple. 
Scours. 



Scours; feces fetid. 

Yery weak; eatsUttle; fetid diarrhea. 



Killed by bleeding. 



Poslrmortem examination at once. — SUn : Ears of a deep purple and thickly covered 
"with concretions. Remainder of the skin has similar concretions, but no ecchymosis is 
observable. The snout presents scarcely a spot of discoloration. 

Digestive organs : Extensive induration and ulcer on the left side of its median part 
and extending over its border. A similar but smaller ulcer exists on the right margin 
directly opposite. Small ulcers exist on the dorsum near the hip ; also a diphtheritic- 
looking deposit extending over the margin on to the lower surface. Tonsils, palate, 
and pharynx sound. Submaxillary and gutteral lymphatic glands are enlarged and 
congested. 

Stonuwh : Has its mucous membrane thick, rugose, and as if water-soaked along its 
great curvature. 

Small intestine : With mucous membrane thickened and puckered throughout j the 
duodenum deeply congested. 

Ilio-cwcal valve : Thickened; its follicles enlarged and filled with a yellowish deposit. 

Mucous membrane of ccecum and colon deeply pigmented and of a dark gray aspect. 
Some parts of the colon are still red in patches. Rectum pigmented, presents several 
small ulcers and a caseous deposit beneath the mucous membrane. ^ 

Liver : Bears blue patches of various sizes ; gall-bladder contains a little bile of a 
bright yellow color, with greenish flakes. 

Spleen : Small and puckered, so that its borders turn inward. 

Pancreas sound. 

Abdominal lymphatic glands : Hepatic, gastric, splenic, pancreatic, mesenteric, sublum- 
"bar, and pelvic, as well as the iliac, are enlarged, pigmented, and partially congested. 

Kidneys: Corticle substances pale yellowish, sligntly softened; in the case of one, 
reddened to the depth of one-thu-d line. Medullary portion deeply colored. 

Respiratoi^ organs: Larynx and trachea sound; right lung with almost the normal 
pale pink hue externally, but seems to be congested internally when cut into ; left 
lung nearly normal ; hea/rt and peiicardium normal. 
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Experiment No. 6. 

Poland China pig, eight weeks old. 



Date. 



Dec. 



Jan. 



10 
20 
21 
21 
22 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
1 
2 
3 
4 
6 
6 
7 
8 
9 
10 
11 
12 
18 
14 
15 
10 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 



Honr. 



10 a. m 

. . .do 

...do 

5 p.m 

9 a. m 

4.30 p.m.. 

9 a. m 

...do 

...do 

...do 

do ..... 

. . . .do .... 

. . . .do 

....do 

....do.... 
....do .... 

do 

. . . .do .... 
....do ...- 
....do.... 

....do 

....do 

....do 

... .do .... 

do 

....do 

....do 

....do .... 

....do 

....do 

....do 

....do 

....do .... 
....do .... 
....do .... 
....do .... 

do 

....do 

....do 

....do 

do .... 

....do.... 
....do . — 
....do — . 
....do .... 
....do .... 



Body temper- 
ature. 



104° F. 

103 

103. 75 

104.5 

103. 75 

104 

104. 2!> 

102.75 

103.75 

105 

103 

104 

104 

103 

102.5 

102 

103 

103.25 

103 

103 

101 

102.75 

102. 5. 

103 

103 

103.25 

104 

101.25 

103.5 

100 

105 

105.6 

104.8 

104.5 

104.25 

105 

103 

103 

103 

101 

104.75 

104 

103 

102 

102 

103 



Remarks. 



Placed in pen with pig partially convalescent. 



Placed in pen with another pig in height of the digeaae. 



Feces coated with film of blood. 

Bloody feces. 
. Da 

Do. 

Do. 

Do. 
Bloody feces. Ingninal lymphatic glands enlarged. 



Appetite improving. 



Experiment No. 7. 
Female rabbit 



Date. 



Not. 21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

Dec. 1 

2 

3 

5 

7 

8 
9 
10 
11 
12 
13 



Honr. 



9am 
. . . .do 

do 

....do 
....do 
....do 
....do 
. . . .do 
....do 
. . . .do 
....do 

do 

do 



Body temper- 
ature. 



1 
5 
5 



9a.m 
. . . .do 
. . . -do 

do 

....do 
....do 



104° F. 

104 

104. 

104. 

104. 

104 

104. 

104 

104 

104 

104 

104 

104 



Remarks. 



Locnlated hypodermically 
sick pig Just Killed. 



with one drachm of the blood of a 



105 

104.75 
103. 75 
103. 75 
104.5 
103 



Hypodermic ii\{pction of one draclun of blood of pig which died 
during last night. 



A firm ovoid nodule in the seat of inoculation. 
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ExPEBiMBNT No. 7 — Coiitiniied. 



Bate. 


r 

Honr. 


Body temper- 
atnie. 


Hemarks. 


Dec. 14 


9a. in 


103. 50 F. 


Hypodenmc iigection of one drachm of blood of pig found dead 
tnis morning. Blood swaxming with actively-moving bacteria. 








15 


....do 


105.5 


Has not eaten supper. 


15 


5p.in 


105.5 


Eats nothing. 


16 


10 a. m 


106.25 




16 


6p.m 


106.75 




17 


10a. in 


105.5 




17 


4p.in 


103 




18 


10 a. m 


105. 75 




18 


4p.m 


105.5 




19 


10 a. m 


104 


Blood showed niqnerons moving bacteria as in the pig. Indura* 
tion in the right iliac region. 


20 


....do 


104.75 




21 


....do 


103.6 




21 


Sp.xn 


104.6 




22 


9a. m 


103.5 




22 


4.30 p. in 


104.25 




23 


9a. m 


103.6 




24 


....do 


104 




25 


do 


104 




26 


do 


104.75 




27 


....do 


104.75 




28 


do 


105 


Abscess has burst to the right of vulva. A white fibrons ex- 
travascular mass exposed. 


29 


....do 


104 




30 


....do 


105 




31 


....do ....... 


105 




Jan. 1 


....do 


104 




2 


....do ....... 


104 


. 


3 


....do 


103 




4 


do 


103 




5 


....do 


103 




6 


do 


102.5 


Is very low and has eaten little for some days. 
Sore Biili open. Killed by bleeding. 


7 


....do 


102 



Post-mortem examination at once. — Connected with the raw sore in the groin was an 
immense mass of whitish, fibrous material, infiltrated with pus, and extending &om 
the lumbar vertebrse above to the median line below. The mesenteric glands were en- 
larged and blood-stained. Two had been transformed with yellow, cheesy-looking 
masses. The stomach and bowels appeared healthy ; also the liver and spleen, heart 
and lungs. 

EXPERIMEXT No. 8. 
Poland China pig, dght weeks old. 



Date. 


Hour. 


Body temper- 
ature. 


Hemarks. 

• 


Dec. 18 
19 


4p.m 


102. 750 r. 


-*< 

XnoGiilated with blood of sick rabbit hypodennically. 


20 






21 

22 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

Jan. 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 


4p.m 

9a. m 

4.30 p.-m 

9a. m 

....do 

do 

....do 

....do 

....do 

....do 

....do 

....do 

— do 

do 

....do 

....do 

do 

....do 

do 

do 

do -. 

....do ....... 

....do 

do 

....do 

— do 

do 


103.6 

101.6 

103.75 

100.75 

101 

101 

101.5 

101 

101 

100 

100 

102 

102.75 

102 

10L5 

102 

103.5 

104.5 

104.75 

104.5 

104. 25 

103 

103 

102.5 

103 

104.75 

105 


Skin hot. Hides under the litter. 
Scours. 

Inoculated with matter from open sore of sick rabbit 
Feces fetid. 

Fetid diarrhoea. 

* 

Killed by bleeding. 
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Post-morian examination. — SJcin: Naturally black; no purple nor congested spots 
seen. 

Digestive organs : Moiitli and throat healthy. 

Guttural lympliatic glands: Enlarged and somewhat congested. 

SUxmach : Moderately full ; of a deep brownish red along its gi'eat curvature. 

Small inteh^ne: Slightly congested in patches; coutains twelve ascarides. 

Xflr</ci?tte«*ine; Nearly normal. 

Mesenteric hjimpliaiic glands : Enlarged and slightly congested. Their surface presents 
clear, glisteoing, rounded masses like pins' neads. Inguinal glands have the same 
character. 

Lung : Isolated lobuJettes are dark red and solid ; at some points the interlobular 
connective tissue is distended by a dark-red infiltration. 

In the bronchia of the left lung were twelve strongyli. 

Experiment No. 9. 
Common tvfiitejpigj ten weeks old. 



Date. 


Hour. 


Body temper- 
ature. 


r »— • ¥-^ ■ •■'»^' — ■ 

Bemarka. 


Jan. 7 


10 a. m 


104° r. 


luoculatcd with frozen white pri^uct Croio tilO groin of the 
inftcted rabbit. 


8 


....do 


102.5 




9 


....do 


103 




10 


do 


103 




11 


....do 


101. 75 




12 


do 


102 




13 


....do 


103 




14 


do 


103 




15 


2p.in 


101 




16 


10 a. m 


102. 25 




17 


....do 


10&25 




18 


do 


108.8 




19 


..-.do 


103 




20 


....do 


105.25 




21 


... .do 


105.3 


■ 


22 


....do 


104.5 


Purple spots on romiw Eats little 


23 


....do 


106 


Bine ears. 


24 


do ., 


103.5 


Soonrs, bright-yellow liquid feces. Inappetence. 


25 


do 


105 


Do. 


26 


do 


98.75 


Do. 


27 


do 


97 


Does not rise when temperature is taken : is stretched on its 
side with muscular jerking. Killed by bleeding. 









PosUTnortem examination, — Skin : Margin of snout for one-half line deep of a dark 
brown, and apparently without vascularity or life. Beneath this is a red congested 
Une. 

^ars : Deeply blotched with dark red and purple maculse, each about one-half inch 
in diameter^ but to a great extent confluent, so as to form extended lines and patches. 
Stump of tail maculated. Perineum and adjacent parts of hip of a deep purple. 

Digestive organs : Tongue with a whitish fur. On the center of its dorsal surface is 
a dark spot about two lines in diameter, which is found to cover a considerable ex- 
travasation and clot on the muscular substance. Glandular follicles on the lower sur- 
face of the soft palate filled with a soft yellowish puriform mass. 

Subniaxilliary lymphntic glands: Greatly enlarged and of a deep purple. Guttural 
glands also blood-stained and moderately enlarged. 

Stomach : Full, very fetid, not sour. Great curvature has its mucous membrane much 
congested with numerous black spots of extravasation projecting beyond the general 
suriace. In the left cul de sac the ingesta next the mucous membrane is o'f a dark 
baked appearance and firmly adherent to the mucous membrane, the epithelial layer 
of which comes off with it. It has evidently been adherent for some time. 

Smallintestines : Have large tracts of congestion, and in the duodenum and conmicnce- 
ment of the jejunum are ton ascarides. Seven ascarides have made their way into the 

fall duct and the different lobes of the liver, but none in the cystic duct nor gall- 
ladder. The biliary duct is gi*eatly distended and coated with a layer of yellowiwh- 
green biliary coloring matter. 

The iUo-ccecal valve: Has its margin of a deep grayish-black and its follicles en- 
larged. 

The large intestines : Are throughout black from pigmentary deposit, the blackness 
being especially marked on the a^minated gland, extending from the ilio-csecal valve 
on the colon. Many round blackish elevations are seattered over the length of the 
colon, appearing like enlarged solitary glands. On some part« of the colon the dark 
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color is modified by the deep red of a receut congestion. Through the whole Iciigth 
of the large intestine the mucous membrane is considerably thickened and puckered. 
Near the anus are some caseous deposits beneath the mucous membrane, but communis 
eating with the surface by open oriUces. 

The liver : Has great patches of a deep purple, deepest in the center of the asciui. 

The gall bladder : Is full of dark dreen, thick, very viscid bile. 

The inguinal, suhlumhar, mesenteric^ mesocoliCf gasiriCj and liepaiic lymphatic glands: Are 
greatly enlarged and deeply blood-stained. 

Tlie kidnetfs : Somewhat softened, are of a dull yellowish brown ki the cortical por- 
tion and of a i)urple hue, with darker radiating lines in the medullary. 

liespiratory organs : Larynx sound. Lungs sound, excepting some slight congestion 
in particular lobes, and the filling of the bronchia and air-cells with blood evidently 
drawn in in dying. No pleural effusion. 

Heart and ptricardiam : Sound. 

ExPEKiMEXT No. 10. 
Mei'ino sheep. 



Date. 



Nov. 21 



22 

23 

24 

25 

26 

27 

28 

29 

30 

1 

2 

3 

5 

7 



Dec. 



Jan. 



8 
9 
10 
11 
12 
13 
14 



15 

15 

16 

16 

17 

17 

18 

18 

19 

20 

20 

21 

21 

22 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

1 

2 

3 

4 

5 

6 

7 

8 

9 




Hour. 



.do 
.do 
.do 
.do 
.do 
.do 
.do 



....do.. 
5 p.m.. 
10 a. m. 
5 p. m. . 
10 a. in. 
4 p.m.. 
10 a.m. 
4 p.m.. 
10 a.m. 
do .. 



10a.m 

4p. m 

9a.m 

4.30 p. m . . . 

9a.m 

do 

do 

...do 

do 

do 

— do 

— do 

...do 

— do 

— do 

— do 

...do 

— do 

— do 

— do 

— do 

....do 



Body-temper- 
ature. 



103* F. 

102.5 
103. 75 
103 
104.5 
103. 25 
104.5 
103. 75 
102 
102.5 
103. 75 
102.5 
103. 25 
102.5 



103.75 

103.3 

103. 75 

100.25 

102 

103 

103 



105.5. 

105 

104.5 

104.6 

106.8 

103.6 

103. 75 

105 

103. 25 

105.2 

102.25 

104 

104 

105. 25 

103. 25 

102 

103 

104 

103. 75 

103.2 

103.5 

102.75 

104 

103 

103.75 

103 

102 

108 

103 

102 

102.75 

X03.8 



Itcmarks. 



Hypodermic iniection of one and a half draclims. Blood from 
sick pig jnst killed. 



Scouring and snuffling. 



Hypodermic iAJectlon of two drachms blood from \i\g which 
died ^hiring the night preyioua. 



Hypodermic injection of one drachm blood and pleural fluid of 
pig which died during the preceding night, f'loids fiQl of 
acuvely xnoviBg bactena. 

Snuf&ing. 



Blood flhowa moving bacteria^ but less numeroua than in the 
rabbit. 



Inoculated with scurf from the ear of a sick pig. 

Scours. 
D<v 
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Experiment No. 10— Continued. 
Merino sheep — Continued. 



Date. 


Hour. 


Body-temper- 
atare. 


BemarkB. 


Jao. 10 


....do 


103® F. 


Sconrs. Anus red and sore. Strongly objeois to the thennom* 
eter. Has passed bloody mucus. 


11 


do 


103 




12 


....do 


102 




13 


..-.do 


102.5 




14 


do 


103.6 


Anus still red and puffy, with abtmdant mucus. 


15 


do 


103 




16 


....do 


103.6 




17 


....do 


103.5 


Scours. 


18 


do 


103 


Do. 


10 


....do 


104 




20 


do 


102. 75 




21 


do 


103 




22 


do 


102.5 


Anus still red and swollen. 


23 


10 a. m 


102 ' 


Same afternoon injected one drachm of blood and pleural fluid 

from pig Just killed, fluids contained active bacteria. 
Slight subcutaneous swelling In the right axilla. Tenderness 








24 


....do 


104 








of the skin of the abdomen. 


25 


do 


104.5 




26 


....do 


104 




26 


4.30 p. in 


105 




27 


12in 


105 




2S 


lOabXn 


103 




28 


6p.m. 


104 




20 


10 a. m 


105 




30 


....do 


104 





EXPEBIBAENT No. 11. 

Long wooled (cross-Jyreed) la/mb. 



Date. 



Jan. 17 

18 
10 
20 
21 
22 
22 
23 

24 
25 
20 
26 
27 
28 

28 
20 
30 



Hour. 



lOabm... 

do 

....do — 

do 

....do — 

do .... 

5p. m — 
lOa. m... 

....do .... 

do — 

do 

4.30 p. m . 

12m 

10 a.m... 

5 p. m 

10 a.m... 
....do — 



Body-temper 
ature. 



104. 250 F. 

104.25 

103.8 

105.25 

103.5 

106.5 

104. 73 

104.5 

108 
107 
104 
108 
108 
105.25 

106 
106 
104 



Bemarks. 



Iii^jected hypodermically in the axilla matter from the ears of 
two sick pigs, also uial mucus firom one of them. 



Ears with scurfy eruption. 
Bleeding spots on ears. 

Ii^ected hyi>odermically one drachm pleural fluid containing 

actively moving bacteria from pig Just killed. 
Hard engorgement two inches in diameter in right axillA. 
Axillary swelling more defined ; like a hazel-nut. 



Boctnm contracted and tender; thermometer covered w^iUi 
bloody mucos. 



iTHACAf N. Y., February 5, 1879. 



JAMES LAW. 



EEPORT OF DR. D. W. VOYLES. 

Hon. Wm. G. Le Due, 

Commissioner of Agriculture : 

Sib : In conducting an examination of the diseases of swine, as pre- 
vailing throughout the State of Indiana during the present season, the 
following plan was pursued, viz : 

A tour of observation and inspection was made through the counties 
of Floyd, Harrison, Washington, Greene, Morgan, Monroe, Owen, Put- 
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nam, and Bartholomew. Borne of the most intelligent and leading stock 
men of each county were sought, and aU tiie infoimation obtained which 
they had upon the subject of the disease, both in regard to its present 
manifestation and past history. Speculators in live hogs and large 
feeders were closely interrogated upon every feature of the disease as 
coming within the range of their experience and observation. Diseased 
herds were visited, and in each case the farm minutely inspected in aU 
its bearings upon the health of animals ; the methods of breeding, feed- 
ing, and general management of swine diligently inquired into ; dead 
animals, where not too far advanced in decomposition, dissected, and 
living ones, having the disease, were slaughtered for examination, and 
the pathological indications carefully noted. The month of September 
was entirely devoted to this branch of the investigation. 

The object of this method of inquiry was to ascertain whether the 
disease, as prevailing throughout these several districts, was uniform in 
its character, differing only in such modification in type as may be due 
to local influences j or whether these were to be found separate and dis- 
tinct diseases in different localities, due to entirely different causes for 
tiieir production ; and if uniformity was found to exist in the character 
of the disease as now prevaOing, to learn &om practical and intelligent 
observers in each district whether, in any essential particular, it differs 
from the disease that has prevailed in otiier years. 

PBEVALENGE OF THE DISEASE. 

The several districts visited were all more or less affected by the dis- 
ease, but to a much less extent than during former years, except, per- 
haps, in the county of Putnam, where it was prevailing for the first time 
as a general and wide-spread epidemic, the loss being estimated at &om 
fifty to sixty thousand dollars. In this county the surface is suf&ciently 
undulating to produce good drainage ; the soil is red clay on limestone. 
Springs of pure limestone water are abundant, and woodlawns beauti- 
fully swarded with blue grass are seen ui)on almost every farm. Feed- 
ing swine has been an extensive and profitable branch of farm industry 
in this county, and the herds are, therefore, quite large for a grass-grow- 
ing section. During the sunmfer months hogs in th& county run upon 
blue grass and clover, and are fed some com. We found the com so 
fed often unfit for use, because of a very reprehensible practice of haul- 
ing to the field for convenience in feeding and throwing it in an open 
raU pen, where, by exposure to heat and moisture, it soon becomes 
moldy. The mean temperature in this county during the summer was 
slightly above, and the rain-faU considerably below, the average seasons. 

The counties of Floyd, Harrison, and Washington possess much the 
same kind of soil, and are abundantiy supplied with running springs of 
limestone water j but blue grass and clover are not so extensively or 
generally grown. In these three counties hog-raising is not a branch of 
farm industry suf&cientiy remunerative to induce the farmers to gener- 
ally engage in it, and tiie herds are, therefore, usually small and the 
a.Tiima1s very imperfectly cared for. 

The observations made in tiie counties of Greene, Owen, Monroe, Mor- 
gan, and Bartholomew were on a line with the White Eiver Valley. 
This and the Wabash Valley constitute pre-eminently the hog-growing 
sections of Indiana. It is in this i>art of the State that the disease has 
prevailed to the greatest extent. Hog-raising being the leading busi- 
ness industry, the herds are ordinarily quite large. 

No observations wore made in the Wabash country. In the White 
8sw 
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JBm^r YiSfiey the ^(disaiMaie bfts .paevMled (chir in^ • tibbe ^siieaent ^eoaMOL rto 
nniQ]9L;le8StatsteHt tlaau &r eeiiFeral j^aaxs paet. [J^s is dae in fuurt to tbe 
£»ct tbat tliere.ajF6fi»otfioiDany ^togsbeve as feniBterly--tgreat loss haying 
^jseatly dlsooinratged lieg-raisizigy «a brastoh of agimQtoml i&dastry bere- 
tofcax^ paraiBOuat to e^ery t^tber iateraBt. 

The less pwev^efsyse of the diftoaee is also ^e in part to tiie li^erGftBed. 
£aei}fties for selling to auiomer pAd&ers ; the approaeh K»f the edrnptamt 
in aii^;given looaMty iheuiig the;6Jig]iAl.&r thesdUi^ of -ei^ery mandcetable 

In these hog-gPomi|g districts^ ^e sm&K^e «f the €0ii»tary.is qnite^At, 
jai&)iding Tieiry imperfect natiisal driysiagie^^ttd.as a^ostseqpieaee aamch 
ifiiti^gBant water ^eevaals. The soil is a mixtsiBe^f eky «ttd saui. 3be 
food is mainly .oMcn, witix-aoztte clcfver dosiB^ the «iiiii«Mr Houlbs, the 
iJMnim^ifl <rfiien sahfiikiiag upon eocni&loiie frfim the tiaaaeef hiyfii to t^tat 
lif jBkoghter. 

In the ooiml^ of BactholmiMw thoe are «»vesml ^^.goease ^Mtoftes," 
iRrheDe they render dead animate, and it is offtinatod that dnxns^ Hate 
i^ear 1876 there were sendereda^/th^Be sevvsalifiaRttim ihaii^MBie 

hnadsed thousand aaiknalfi tiiat died af ihedisease in tbai, and «d}A- 
oent QOiixnties. 

It is the ooneuKrent teatimsfsiy €f the leading ^asdjoast uiAe3ligie»t^- 
servers, whose experioBoe and ohseirvatiotGL hw^ heen wost ^eacteMiXKe, 
that whUe the disorder prevails more or less at aU seasons of the year, 
it prevails to the greatest lest^Lt ^ad vrUh most &i{tal effect during the 
dry months of the fall season, and again during the last winter and first 
Hkonths of luring— 'Febroary and March. 

6Y3WTOMS OP THE M«EASE. 

Ajgneato: d^^see of nnifiugnity was fosfid to exist in the symptoms 
aokd^duiiDaater of the disease than was ^antioipated »t Ihe beginning of 
Hkd ^vestigatikm. The ^xst symptoms that visnafiy »(;tract the Mses^- 
ti&a of the fasmer^ iadioating ai^^roaching disease, is a wheeeiRg coagh, 
fitiajilinirl wiyi Sb dispositkni to mope. OOoiin^ iMs period the ani»ai 
0tei^ds4(hoatiusif ina ^^ farowoi sitndy,'' with i<ts«ars dps^pped t^A ite 
jBg^fA inoLined to water or oooEtttter. 

Fa&yningia the usual saeeessionef symptonseomesafailiireinthe 
a^^^etiifty witii «ooeafflonal v<Hmting and diarrhea, although the two last- 
samed syanpixMois oonstitu/ce an ^^sception, to which eo»s<jpait»on is the 
xade. 

A oompietie i£aihiDe in tiie appetite, in^euse tUf«t, ynih increased tern- 
penuUure of the body, uaudic&tos the snperven^tion ^f the IBebrile and in- 
Itsuamatory stage of the disease. Dvn&g this stage the temperature 
not io&eqi3i£U^y rises as high as IfOZ^ F., as i&dica;tod by the introdnc- 
tiod of the theimoBketer into the ndotam of the anhnal. The coagh in- 
creases; the hreathiiig beoones more accelerated and laborimts ; tiie 
ze^iratory mov^ements ai)e scarcely observable in the walls of the chest, 
hut become conspieaous at the flank, aod rsmge tt&m 30 to 60 inspira- 
tions to the nunute ; the arterial ciroakUion is increased in frequency 
and diminidaed in vohune. Petechial <^ruption is o^n obsen^ed on the 
fijdn and is most distinctly observable on white animals. This is due to 
extravasatad blood fixKat the capiliartes into the tissues, which, on under- 
going decomposition, x^roduces uloeration of l^e skin in the fhture 
course of the disease, particulaiiy if the animal becomes convalescent. 

Ill the last stage the animal becomes very weak; staggers in gait, if 
able to rise at all j refuses both food and drink ; lulls iu temj^erature, 
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sometimeB as low as &P ¥.; seekB the stmshine or a covering of litter, 
and Bpeedily dies. Emaciation isarapidly progressive symptom through- 
out the entire course of the disease. 

DURATION OF THE DISEASE. 

The disorder is by no means uniform in its duration, varying from a 
few hours to many days and even weeks. When death occurs only a 
few hours after the attack a coraplioaHon of heart disease is usually the 
cause of the rapid termination of the case. Early fatality may occur 
also from rapid congestion of the lungs, producing hiepatization of a 
large portion of that organ. The average duration of the disease can 
be, ttierefore, scarcely approximated. Perhaps five days would include^ 
the length of time consumed in most fJE^tal cases, whereas a much greater 
l^igth of time is required in cases that recover. In its most violent 
epidemic form a much less time than Ave days would include the coarse 
of the disease in all fatal cases. 

PATHOLOaX OF THE DISEASE. 

As before stated, all dead animals not too far advanced in decomposi- 
tion were examined, and one or more sick animals w^e selected from 
each diseased herd, and after a careful study of their symptoms, as com- 
pared with the other sick stock of the herd, were slaughtered for exam- 
ination. 

Memoranda from thirty dissections made from fifteen separate and 
distinct herds fairly representing the disease as observed under all the 
varied circumstances as to fbod, soil, water, and general manag^nent, 
show the following results : 

In every case, without exception, disease of the lungs was present, 
varying in degree from slight congestion to complete softening from 
suppuration and inflamma^on. In two cases the lung disease was 
tuberculous in character. In eight cases adhesion occurred between 
the costal pleura and lung. In six cases circumscribed spots of inflam- 
mation were found on the walls of the heart and its investment, with 
an effusion in the pericardial sack. In six cases were small patches of 
ulceration of mucous lining of large intestine. In six cases were conges- 
tion of mucous lining of the stomach. In all cases the liver present^ a 
darker hue than natural, in four cases slightly, and in one greatly en- 
larged; but in all other cases in size and general appearance would 
compare fiaivorably with that organ as usually observed in animals re- 
garded sound and healthy. The spleen was in all cases discolored, as 
in case of the liver. In few cases there was sUght congestion of the 
kidneys. In one case there was evidence of fatty degeneration, and in 
all others the organ indicated a healthy condition. The blood was 
always dark-colored, the muscles pale and relaxed. 

The disease of the longs was in all cases the leading pathological con- 
dition, to which all other diseased appearances were secondary in im- 
portance, constituting complications only. 

A section of the lung of an animal slaughtered during the active 
inflammatory state of the disease shows, under the microscope, a com- 
plete solidification of lung-tissue, the air-cells bd^ng filled with epithetial 
exudation, no extravasat^ blood appearing. A section of the liver of the 
same animal shows a thickening of the septae acini by a proliferation of 
epithetial cells, tending to or constituting fatty degeneration 5 other 
5W5ini in the same section exhibit a perfectly healthy condition. A sec- 
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tion of intestine from same animal shows a healthy condition. These 
three sections are transmitted with this report for verification. (See 
microscopic sections, Plate XV, Figs. 1, 2^ and 3.) 

The contents of the stomach and intestmes were liquid in six cases, 
and dry, hard, and very dark colored in all others. 

The gall-bladder usually contained a small quantity of thin, greenish 
fluid. 

The trachea and bronchial tubes contained a large quantity of matter 
apparently consiijting of mucus and broken-down epithelium. 

DIAaNOSIS OF THE DISEASE. 

Judging from the visible causes that appear most active in its develop- 
ment — ^the symptoms and pathology of tiie disease— we feel warranted 
in pronouncing it, in its milder miuoifestations, troruMoL catarrhj and, in 
its most active and fiaital fonn, catarrhal pnenmoma. 

There is no symptom uniformly present in the disease, as we have 
observed it, that bears any analogy to the symptoms of cholera as affect- 
ing the human subject, and the term ^^hog-cholera" is therefore a mis- 
nomer; and although there is, ordinarily, litUe or nothing in a name, 
in this instance the misnaming of the disease has been a source of incal- 
culable loss, by suggesting a Une of treatment irrationally administered 
and calculated to aggravate rather than cure it. 

ITS CAUSE. 

It is when seeking the cause of this wide-spread epidemic disease that 
the fleld of investigation takes widest range. As already stated, it pre- 
vails more or less at all seasons of the year, and under almost every con- 
ceivable condition and combination of conditions as to soil, food, water, 
locality, and general management; but the difference in its prevalence 
under certain circumstances is so marked and uniform that from these 
&ct8 we may derive some definite information as to the causes moat active 
in development. 

The past history of the disease would indicate that it originated in this 
country at a time when the condition of swine was visibly altered from 
a comparative state of nature to one of more perfect domestication. 
When the country was new, affording almost unlimited range, the hogs 
bred, grew up, and roamed in the forest until maturity. Being allowed 
the n*ee use of their noses, and being omnivorous in nature, they fed on 
worms, roots, mast, and such other food as was provided and given them 
by their owners ; they exercised as their inclination or necessities in- 
clined them; had free access to numerous springs and streams of run- 
ning water; slept in storm-sheltered thickets on beds of clean leaves, 
and enjoyed under these circumstances a vigor of constitution and an 
immunity from disease unknown to the modem swine-breeders of the 
country. As the country became more densely populated, rendering it 
necessary to clear up and inclose the land for agricultural purposes, the 
lank, active, long-nosed animal of the pioneer age began to disappear 
in order to give place to a new and more advanced civilization in the 
history of lus race. A close business calculation demonstrated that a 
hog fed to profit on food produced by manual labor must have an uibrcd 
tendency to take on flesh, and that tendency encouraged by close con- 
finement and high feeding. 

The hog of to-day is the result of persistent in-breeding for an obese 
habit, encouraged by want of exercise and over-feeding. An animal 



BAVIN I-: 1''il;vf:k. 

I- of AgriiuUurf Tni' 1878. 



Fi^.l. Fig- 2. 
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quite comely in shape, early in maturity,.of strongly-developed fattening 
tendencies, and of enfeebled constitution, is the intelligent and natural 
result. An animal thus deprived in part of the constitutional vigor of 
its ancestors, forced to give in part the instinctive habits of its race in 
obedience to the regulations of modem farming, must necessarily have 
acquired a diseased tendency. If, under these circumstances in the era 
of modem swine-breeding, the animal is more exposed to causes produc- 
ing disease, a general prevalence of disease must be the result. Do 
such causes generally prevail, which, operating upon well-known prin- 
ciples in animal physiology, are calculated to produce the disease as we 
have observed it*? If not, we are forced, in tiie absence of visible and 
rational causes, to indulge in hypothesis,' and seek some hidden poison 
which, operating to produce the disease, may, therefore, propagate it by 
contagion. 

We have assumed that the animal of the present period is one of 
impaired constitution, and that its habits, as imposed by the will of the 
farmer, as to food, water, cleanliness, exercise, and rest, do not approach 
so nearly a strict observance of the laws of health as do the instinctive 
habits of the animal in an unrestrained state of nature. The habits in 
the latter state have been briefly alluded to already. What are the 
altered conditions that conflict with the laws of health as imposed by 
the former state ? 

FOOD. 

In considering this branch of the inquiry we wiU examine briefly the 
subject of food. The hog is an omnivorous animal; he eats both animal 
and vegetable food j his instinct demands and his health requires it. In 
his native state he obtains the animal food required by the industrious 
use of his nose in digging for worms and insects; but the most improved 
methods of modem swine-breeding have proclaimed the nose of the hog 
a useless appendage, and bred it to the smallest possible size — a thing 
of beauty to adorn a ring. The animal, thus deprived of the natural 
means of obtaining a supply of animal rood, is forced to subsist almost 
exclusively upon vegetable diet, consisting almost wholly of conu That 
this style of feeding long pursued is not conducive to the highest state 
of health would seem self-evident. In the hog-growing districts, com 
alone is often the only food fed to swine from birth to slaughtering, 
and it is in these districts that the disease is most prevalent and flEital. 
On the contrary, hogs fed the oflal from milk and cheese factories, or 
from city and hotel garbage, are always most free from disease. In the 
city of !N"ew Albany, Indiana, there are more swine to the square mile 
than elsewhere in the State; their rights are somewhat sacred; they 
run in every street, sleep in every alley, and break into almost every 
yard ; as scavengers they constitute a sort of independent body of health 
police, auxiliary to the board of health ; the average councilman regards 
them in some sense as his constituency, and the people, therefore, have 
vainly prayed for hog-ordinances and nog-cholera, and still the animal 
feeds upon our bounty, multiplies his race, and almost defies disease. 

WATER. 

During the dry months of the fall season it seldom happens that hogs 
have a proper supply of good pure water, even in well-watered districts 
of country. In all the herds examined where the disease prevailed, in 
but one instance was a proi)er supply of pure water observed f in a large 
numji>er of cases there was positively no water, only thin mud at the 
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watering place. At the &rm of Mr. Quinn, near HartsTille, Indiana, 
where the disease was preraUing, twelve head of sick animals were nin- 
niQg in an inclosure, and when the proprietor was asked abont the sup- 
ply of water, he said, " There was plen% — o, good spring.^ On personal 
examination the spring was found to issue :^m a hill-side, with bat lit- 
tle incline } from the place where it issued to the point where it disap- 
peared from exhaustion — a distance of some 40 feet — ^there was a long 
bed of thin mud, and no visible appearance of running water at any 
point. He was asked on our return when he last insi>ected the 
watering place, and answered, ^^ This morning." He was then asked if 
he thought the supply of water at that spring would supply a few horses 
or cattle with water, if the hogs were taken out, and he replied promptly 
in the negative, and when asked by what process of reasoning be came 
to the conclusion that water of acknowledged unfitness for an;^hingelae 
was quite good enough for hogs, and sick ones at that, he replied, in sub- 
stanee, that hogs w^d not use water until they rendered it unfit foft 
anyotner kind of stock I 

We mention this case in detail because it fairly represents the views 
of the average fjeumer upon the sulgect o£ water for swine— ^^ any water 
is good enough for a hog.'' 

CLEANLINESS. 

The domesticated animal does not approximate the habits of his 
pioneer ancestor in point of cleanliness. It is the instinctive habit of 
the animal to bathe in water and wallow in mud to counteract heat and 
as a protection against flies ; but in a state of nature, when the mud has 
served its purpose, the animal cleanses himself by friction with the 
nearest tree ; the filthy bed which the domestic animal becomes satisfied 
to occnpy in a state of confinement is never occupied by animals run- 
ning in the forest, and given opportunity to make and change their 
sleeping places at will — ^in short, when allowed to provide for his own 
existwce^ he exercises a more intelligent regard for his wants than is 
ordinarily exercised for him by his owner, who attempts to supersede in- 
stinct by reason? 

The frequent allusions made to the native hog may provoke the in- 
quiry, Are we to return to the ill-shapen and ungainly animal of forty 
years ago f Certainly not* In this age of high-priced com, such an an- 
imal is unworthy of an existence. The only thing to be admired of him 
is his health and constitution } the only useful lesson to be derived from 
allusion to his history is the means by which these were acquired and 
maintained* Food, firalty in character and wanting in variety ; water, 
d^cient in quantity and purity } quarters, too limited in space and filthy 
in condition, are the three leading fa^ctors in the production of disease of 
swine. 

Special attention was given to the examination of the sur&ce land oc- 
cupied by diseased animals, and while there were exceptional cases, in 
quite a large majority of instances they were running in fields produ<nng 
quite a luxuriant growth of weeds which, during that season, were shed- 
ding their seed, bloom, and leaves. The earth was exceedingly dry and 
dusty. In traveling through the fields the animals created a dust from 
the earth and from the we^s also, which, together, were taken into the 
air-passages and lungs with the air breathed, constituting an active 
source of irritation. While pursuing this branch of the in<juiiy we were 
informed by some intelligent observers that they had noticed tliat ani- 
mals running in such fields, particularly wheat and lye stubble, over- 
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g}9«^wiLwithweed&^W6i»tlid^mQ8tri]jQd^^ under these circam^ 

stflaioe9> the gjoisAmt amooat of disease^ wa» observed. It is at this 
paE^onl^ saa^n.of the yeacthal^hogS'areanost'iLe^eeted. Having. been' 
tusned oxtt daimg^ the svumom* nuHslis to take caie of themselves, T^-hikr 
the gi^ss ia gv^eaand Med witii nutritions qnaiities, they thrive' aMd 
do w^U.; bnt^ ati the a^pxsoach of tlteddiy season, gieen. grass gives XJlaoe- 
to tba^ which^ is. mattupe^ and dry^ in Tvhich' state it is indigestible* and 
con£^patiiing» The^watec at} this partionlar season fails. It is also* ati 
this sea&<»ib tibL^sr^e keep tlieir^kin clothed with mnd as a proteoticna^ 
agamstrflifis^ smooely intaiftinngirh^hatshealtiiyfdnotionS'as aiu^^ 
to. the lungs and othec depuro^g orgaa^ of the body. Thii» i» the 
season wh«a the cold nigbts jMceeipitate heavy dovrs, and while rtm^ 
niogt.thnDugh the giass and^w&ed^ danng the nights and easdy nvofm* 
ing^hooTfi^ the aBi]:mda^booeme we^and coM, to bedded-off'andseorehed' 
inhae^ a^d dust^ at the retnming.nooiidaiy. Dnring the nigiits^ tiiey^ 
aro chilled^ aei»iing. the blood;£nim> the* miikm* to the internal orgaos 
of the bod^^ and- brea&e^ a dam^ celd- atmosphere; dnring the' day 
they. a«»^o^i(eieomQ with^eiBBacvatuig hea% and^breathe a dry atn^sphere, 
loaidad wii&idnst and dry? partioleft of deeaymg vegetation* Is not this 
an acxay ofi exisiingf ciniaafitaiieeB'weU ca^idated to oxeite catanital 
ajSaetions^vandfaEie not thc»fr cenditiaMSp aa- xmivecsally preseixt over a 
laogd-ai^a of conntry as the diseadiedtseift. It may he obj«cted*that the' 
disease sometimes prevails where the conditiaBS<iDe»tio»ed'arB wanting. 
That it doea . pref¥^ in, soma injstaaMies where iiiese is no 'visiMe caoso 
for itS'prodaetibte is tme^ bnt^tiie ffnatangegvarB of race occixrrenee; A» 
btfone* stated^, it pxfi¥ailft<ai|^ea>in an aetive a»d fatal form' dming 
the'mQntbsof FeteiRavy.andfMarchi^ TMS'is:tiie"6easen'whettbroiAehiai 
andlimgdifieasefripseivailiamofi^^the human ' fimsyiy, dtEetothe'ati&os- 
phdzsoal chaiig^s^ aodi.expesnre to thjedau^earth'thenin asta^of 
aU»Ena^ £»eeiQg> and> tbawJsLg^ Swine- are siMiiasly affected dtcritig^ 
that period of the year from the saaue 'caase^ and beisi:gmore geaserallj^ 
exposed to these causes than the human family, are more liable to such 
diseases in th^ epidexmo tosm« Thet prmeipal lobjeetion to this rational 
theory of the cause of the disease is that it is found to exist at other 
seasone. of the^ yeao thaxt those mmitLoifted, aaod'nxid^r circnnsirtanoes 
wheis^ahiiost^ailithe coni^ti.#ns atasaiedcire wasEting. In a few instanees* 
we obseifredilt where thttpe; was^o vis^e< want of ^first^lass oare in the; 
mani^QSxestf of the swine* as tofopd^ water, cleanimess; and sheiter/and' 
whan th^ wiere^ranningoniclean bluergrass -pastores wdl shadM-and' 
watoDed^ but tiia» prevalence, of t&^dSeasa^'nz&Aersitcth'Circunii^ 
wa9» ecQcao^^'rar^ It i& . th& gweiuL opinion among fa^nnefs thfat the 
disease* is.d$ie< toiSCUBie ^^oeifiQ' poiawy ^^' ^^ contagions- in character; 
Thisi opiniim wafrgenemlly euieKtamed by the farmers of Ptttnam 
couD<^, wh^e the disease prevailed^ this season' for the firstiiiiie as a 
gejv&mi aiid.widfispre«id epidemio. Maoy clauned that the* disease was- 
coinronnifla4>ed^ by a lot of diseased swiBOrdriven through' that county 
from the count[iir of Boone; hvub many cas^s occurred on farms enth^ 
off the route trav^ded by the- diseased aaonnale, and entitrely isolated 
&om«pubUo highways, and u^roniwhidi. no new or strange animals had 
been introduced by pucdiase od oth0rwJ£u»i\ Atoll-gate keeper^ hving 
near the village of Bainbridge, in that county, had a few swine running 
at large, and coming in close ccmtaet with: aU the animals driven oyer 
the road, and stiU they had escaped the disease; while those occupying 
indosunss by the roadside geamiiily had it. Ifamerous instances were 
r^^aiiaedt by. reliable and intrfligenfe man, wh®re the< disease^ prevailed 
upon'one* fg^on-witia but a paftitifioi; fencot s^ara^g the^ick aniihals 
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from those of a neighbor^ In an adjoining field, and the latter n<^ h^ 
affected by it. Ko case of this kmd was reported, where a stream of 
water led from the diseased herd to the opposite lot of animals, in which 
the latter escaped; which drcmnstance wonld indicate.that while the^ 
disease may not be strictly contagions it becomes infections, and can be> 
transmitted by contact with diseased matter. Experimental operations- 
conducted with a view to ascertain this fact were wanting, because of 
the lack of absolute knowledge that the aiuimals operated upon would, 
not have had disease without the introduction of diseased matter by 
inoculation; barring this doubt, the introduction of diseased matter into* 
the system of a weU animal produces the disease in four out of five' 
cases. It is a safe practice to separate the sick from the well animals at* 
the very first indication of approaching disease. The eating of the flesht 
of the dead animals, dying of the dis^use, by those sorviving, is a ver^r 
reprehensible practice, and should under no circumstance be aUowedL 
The dead should be speedily removed and buried or cremated. Som^ 
farmers, however, claim that where they allowed the sick to eat the dead 
the animals seemed to recover faster by the piactice--aiL observation, iT 
correctly made, only demonstrating that the herd was sofESering fram 
want of animal food to such an extent that that fiamished them in a dis- 
eased condition did them more good than harm. Those holding to th&> 
theory of contagion generally agree in the period of incubation as rangv- 
ing from ten to twelve days. 

Mr. William B. Taylor, of Martinsville, Ind., a gentieman of long 
experience as a feeder and packer, and an intelligent observer of the 
disease^ states that when a herd of diseased animals were turned in a 
field with others not previously exposed, tiiat the disease would almost 
invariably run through the entire diseased herd before attacking the 
others ; and Mr. Joseph Gtoss, of Gosport Ind.^ a feeder and packer of 
forty years' experience, and a most carefal and intelligent observer, cor- 
roborates the statement of Mr. Taylor. 

THE VISEASB AS AFFECTHfO- BIFFEBBNT'BBEEDS. 

This branch of the inquiry was forced upon our attention by certain 
parties who claimed in behalf of certaia breeds of swine a partial or 
complete immunity from the disease. TJrifortnnatdy our field for obser- 
vation in this regard was not good, since all tlie animals observed were 
grades in which the Poland*Ghina ar^d Berkshire blood largely pre- 
domioated. The best information geined ui>on the subject was to the 
effect that the breeds for which such, immunity was claimed were those 
not in general use, and that the absence of loss from such breeds is due 
to the small number of such animf Jg existing in the diseased districts. 
Such claims were made in behalf oi the Chester Whites and Jersey Beds. 
We saw none of either of these b reeds in our travels, either sick or well. 
The latter breed may have a partial immunity from tiaese considerations. 
It is an Eastern bred animal, d eveloped in a section where in-breeding, 
close confijiement, and over-fee >ding and monotonous diet are not so gen- 
erally practiced as in the Wef ,t, and that breed has, therefore, pombly 
a better constitution with which to resist diseased tendency. 

BEOUBB ENOE OF THE DISEASE. 

All experienced feedersf agree in the opinion that animals having the 
disease and recovering fro m it seldom have a second attack, and state 
that in purchasing anima Is toifeed preference is always given to those 
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thi&it have gone through with the disease. We are inclined to accept 
this opinion as of UttlB consequence, for the reason that such as are fed 
for pork do not afford a sufficient lapse of time to clearly demonstrate 
this i>oint^ and, on the contrary, among breeding animals that are 
allowed to live older, ii^ which timely opportunity is given, our roforma- 
tion is that a second attack is not an unusual occurrence. 

HEBEDITABY EFFECT OF THE DISEASE. 

Females having the disease when breeding almost invariably cast 
their young. If they escape that accident, the ofifepring usually die 
very soon after birth. Subsequent litters fix)m the animal, after com- 
pletely recovering fix>m the disorder, do not appear to be wanting in 
vigor, and do not exhibit a greater aptitude for the disease than other 
animals. 

PREVENTION OF THE DISEASE. 

The widespread prevalence of the disease, its rapid course and dread- 
ful fatality, warrant tiie opinion that measures of prevention, if discov- 
ered and applied, will be much morebeneficial inresultthan the discovery 
of a successM line of treatment for the disease, unless that treatment 
sball consist of some specific remedy, a practical use of which can be 
made by the farmers in all stages of tiie complaint. That such a remedy 
will be discovered, we are of opinion, is not within the range of proba- 
bility. The measures necessary to prevent disease in domestic animals 
embrace within their range a carefiil study of their natural habits and 
wants, and a strict observance of the laws of health that govern aU 
animal life, the principles of which are the same in their apphcation to 
the inferior animals as to man. Those errors alluded to when considering 
the cause of the disease* as, in our opinion, largely contributing to, S 
not wholly the cause of, its development, must be corrected. The idea 
that swine are exempt from the ordinary latws governing health, and 
will thrive under any and all circumstances, must be abandoned. Forced 
to keep pace in his superior development with the civilization of the age 
in which he lives, he requires additional care in his management in 
order to ward off the numerous ills to which he is liable, many of whidi 
were unknown to his race in its unimproved state of nature. G?he food 
of the animal should, at all times, consist of the greatest possible 
variety; the water drank should be strictiy pure; too many animals 
should not be herded together; tiie young animals should be kept to 
themselves; frequent change of locality, by shifting from one field to 
another; the frequent plowing up or burning over of the lots usually 
denoted as hog-lots in order to disinfect them; frequent change of 
sleeping-places, and the removal and destruction of old, filtiiy bedding- 
material. During the dry fall months, when the swine are running at 
large, they should be daily inspected, and at the approach of that period 
when the succulent grass is giving place to the mature and dry^ laxative 
food, such as bran-mash or oil-cake; or aperient mediciae. as linseed-oil 
or Glauber salts, given to counteract the constipating eftect of the dry 
grass ; the watmng-places daily inspected ; if running in open fields 
with high weeds and grass, they should be taken out at night and kept 
from the cold, wet grass, and turned into woods, if there is such a place 
available; they should be kept from weedy and stubble fields during the , 
dry dusty period of the fall season, both day and night. When confined 
in close pens, these pens should be cleaned daily, and disinfected when 
there is stench, by the use of copperas^ chlorinated lime, or with dry, 
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firesh dirt. The opinion that com, almost alone, is suffieieut food for 
swine, and contains all tibat is necessary for the growth and develop- 
ment of the animal, will not be abandoned by the average farmer until 
after many costly lesscms front ezperit»ice, while attempting to freight 
their com crops to market through this uncertain medium of tronq^* 
tation. A judicious and intelligent system of in-breeding cannot be 
abandoned without a rapid reversion to the ill-shapen animal of forty 
years ago, and we do not insist that in-breeding, when judiciously and 
intelligently practiced, is materially deteriorating in its influence upon 
the health and constitution of swine : it is only by coupling animals near 
related, that have a constitutional defect or a diseased tendency, and 
where these defects and tendencies are duplicated, that such a course 
becomes positively injurious. In the natural state of swine, wh^i run- 
ning at large and growing up without man's intervention, in-breeding 
frequently occurs; and the bad tendencies are warded off by the more 
vigorous males fighting off or destroying the feeble ones and becoming 
the sires of the race. Thus nature provides for a "survival of tlie 
fittest.'' In artificial breeding, the selections made for breeding purposes 
are too oftem made with special reference to shape and beauty, and too 
little consideration is given to vigor and eonstitutaon. There is no pomc- 
tical test made in the prize-ring between the most comely male and his 
less handsome brother, as to whidi is by nature best entitled to become 
the sire; but the breeds makm the choice from other consideraticms 
than "might msbkes right" Good feeding is the count^i^art of good 
breeding; but there is a marked difference between good feeding and 
overfee£ng or stuffing. Good feeding consists in giving an amounted 
good hefl^thy food in sufficient variety to provide m the waste of the 
body, and in quantity only sufficient to develop the fixture growth of the 
animaL Overfeeding or stuffing consists in pushing the amount of food 
to the full assimilative capacity of the animal, with a view to the greatest 
possible amount of excessive flesh. The first is essential to good breed- 
mg; the other is deteriorating to the ocmstitutlonal vigor of the animaL 

TBEATIOSKX OF THE DXaSASE. 

This brauch of the subject we might sum up in these few words: ISo 
remedy was discovered having any marked beneficial efiBdct upon the 
disease when once fully established ; no former was found who ever in 
his owu e\'peiience tried any remedy or remedies that seemed to exert 
any ^veli marked curative effect upon the disease. Many isolated cases 
were reported ; one animal recovered by having the tip end of its tail 
cut off; two, by being saturated with coixl-oU^ and a few others of like 
absurdity. 

The announcement of the names of the individual membei^s of the 
commission appointed to conduct this ojcamination brought to our notice 
by letter a largo number of so-called hog " diolera cures," which thdr 
several proprietors asked us to test, or sdlow them to test in our pres- 
ence. As the requests were coupled with the expressed or understood 
condition that in case said remedies proved eHicient cures their proprie- 
tor should have the benefit, for his private use and gain, of an official 
indorsemcut of the remedy, we did not think the investigation of such 
remedies for such purpose came within the range of duties pi<ox>erly 
devolving iipon a commLssion appointed to make an investigation at the 
public exi>ense for the public good, and therefore declined to answer all 
communications relating to such subjects. What valuable discovaj;ies 
left iu temporary obscurity by our course in the matter iimo alone must 
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disclose. We mvmt say that in this matter we were not influenced by 
a sMct regard to the observance of a high-toned professional code of 
laedical e&cs^ but entirely from a sense of the proper discharge of a 
putdic duty. The sick herd of Mr. Quinn, preyiously alluded to. was 
taken as one offering a fair opportunity for li'eatinent. The sick animals 
were all in the formatiye stage of the disease, and surrounding drcuxn* 
stances seemed favorable to their cure. They were confined to proper 
limits, in a pen well situated as to health and comfort, and were given 
a dose of purgative medicine as a starting point, consisting of Glauber 
salts. It was observed by all with wlumi we c(m versed that a larger per 
cent. <^ recoveries occurred from among those animals that at the com- 
meneement of the disease had vomiting and diarrhea than from others. 
The dry and hard condition of the fecal matter found in the animals dis« 
seeted leads to the belief that purgatives at the commencement of disease 
would always be a judicious course. Bromide of ammonia was then 
given in solution in doses of 30 grains every six hours. This remedy we 
tested at the suggestion of the Agricultural Department, at the instance 
of a geskOemsia who insisted that inasmuch as it exerted a salutary effect 
in the disease of cholera as affecting the human subject, it might prove 
equally beneficial in such disease in swine. 80 it might, but we did not 
find that an analogous disease, and therefore the remedy having no 
properties calculated to meet the character of the disease that we did 
findj proved of no practical benefit in its treatment, the animals dying 
in about the same proportion as when not subjected to any plan of trea^ 
ment, but left entirely to themselves. Mr. Stadda's herd, in the same 
county, was subjected to the same plan of treatment with the same re- 
sults. The herd of Mr. Thomas, in Harrison county, was treated under 
our direction by giving a mild purgative at the commencement of the 
disease, and during the acute inflammatory state of the complaint ad- 
ministered antimonials as a sedative to the circulation, and in the sec- 
ond stage tonics and nutritious food of milk, mill-feed, and vegetables, 
but the per cent, of deaths remained much the same as when not treated. 
Other isolated cases occurred under circumstances where extra care and 
effort was made in trying to effect a cure by several different lines of 
treatment, but candor compels the admission that as far as relates to the 
discovery of any plan of treatment proving sufficiently efficient to enti- 
tle it to respectable consideration, our efforts were without good results. 
And, lest our speculations and theories as to the proper line of treatment 
may be wrong, and present further obstacles in the way of the discovery 
of a successful remedy, we will refiretin from giving them, preferring to 
present such points only as we fiiUy believe will be of practical value. 
I remain, very respectfiilly, your obedient servant, 

D. W. YOYLES, M. D. 
New Albany, Ind., November 23, 1878. 



BEPOBT OF D. B. SALMON, V. S. 

Hon* William 6. Lb Dtjo, 

Commmioner of Agrieultwre : 

BtB : In my investigations of the contagious hog-fev^ as it exists in 
North Candina, it has been my endeavor to decide those points which 
it was indispenssMe for me to know be£(m adopting preventive meas- 
ures, rather than oHiers which might be equally interesting from a scien- 
tiite standpoint. What is the percentage of loss from swine disease in 
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this State? Is it one and the same disease from which the hogs are 
dying in the different parts of it? If but one, what are its symptoms, 
post-mortem appearances, nature, and cause ? And what are the means 
by which such losses may be diminished or entirely prevented? These 
are the questions which it seemed most important to answer; they are 
those to which my time has been entirely devoted. 

It was found very difficult to obtain information of localities in which 
the disease existed ; for although requests were made through our news- 
papers for such information, and although, as I have since learned, swine 
were dying largely in every section of the State, I received during the 
whole time but three letters naming such locaUmes. K to this we add 
that a large part of this State is without railroads ; that the farms are 
large, and, consequently, the country is thinly settled ; that usually but 
few hogs are kept on each place, it is seen that a great part of the time 
must have been spent in unproductive work in searching out infected 
localities, and, when these were found, in traveling from farm to farm to 
find herds suitable for experiment, or dead animals for examination. 
These facts must explain the small number of experiments which I was 
able to carry out. 

To give a connected view of the subject, and one convenient for refer- 
ence, the report is presented under, the following headings : 

I. 

THE*LOSSES»OI»SWINE. 

a.' Extent of disease, number and percentage of deaths. 

h. Are the great bulk of these losses caused by one disease, or are 
they more eq^Jly distributed among aU those to which these animals 
are subject ? 

11. 

THE CONTAGIOUS HOa-rtaVEB. 

a. Symptoms. 

h. Post-mortem appearances, 

c. Kature. 

d. Oause. 

m, 

MEANS OF PREVENTION. 

a. Hygienic and medical treatment, 
h. Sanitary regulations. 

EXTENT OP DISEASE, NUMBER AND PERCENTAGE OP DEATHS. 

Korth Carolina is a State with a great diversity of soil and climate. 
In the western or mountainous part the summers are not excessively 
hot nor the winters extremely cold, and, with the exception of river bot- 
toms which are of comparatively small extent, the soil is rolling and 
naturally well drained ; the water is good ; there is no malaria^ and the 
country is rightfally considered a very healthy one. Extendmg from 
the mountains for two hundred miles eastward is a strip of country much 
of which is not sufficientiy rolling for good drainage through the com- 
pact subsoil^ and in a large part of which intermittent fever prevails te 
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a considerable extent among people. Still farther east is a strip of 
sandy and swampy country, extremely malarious, and very subject to 
intennittent fever and other diseases of malarial origin. 

Now, if our hogs were dying of unhealthy surroundings ; if their dis- 
ease or diseases originate to any extent ficom malarious emanations, it 
is certainly in this eastern bdt that we should expect to find by far the 
largest percentage of losses. We should not be disappointed in finding 
a few in the central belt, but in the healthy, elevated west, where the 
hogs roam in vast mountain forests, we should certainly expect an un- 
usual freedom fix)m disease, especially in summer. Viewing the matter 
irom this standpoint, I visited the western and central sections, and 
would have gone to the seaboard if my own health had not failed me 
at this point. 

Fortunately statistics have been collected of the number of deaths 
among swine in the different parts of the State for the year ending April 
1, 1878, and these, as far as can be obtained (twenty-three counties only 
out of ninety-four), are as follows : 



Connties. 



Bertie 

Buncombe . 

Biirk 

Camden.... 
GhAtham ... 
Cherokee... 

Clay 

Craven 

Cumberland 
Currituck -- 
!Franklin... 

Guilford 

Hyde 



Total number 


lif umber of 


of swine. 


deaths. 


22, 286 


5, 151 


12,076 


3,194 


6,341 


1,940 


5,586 


2,158 


27,858 


9,103 


5,183 


538 


4,998 


1,286 


11,446 


3,493 


13,466 


2,006 


7,064 


2,451 


16,045 


6,359 


22,392 


1,041 


8,358 


888 



Counties. 



Lenoir — 
McDowell . 
Martin — 
MiteheU... 
Pender — 
Person .... 
Biohmond . 
Bobeson... 

Bowan 

Wake 

Total 



Total number 
of swine, 



16 604 
6,011 
12,755 
8,972 
14,964 
12, 789 
10, 030 
27, 4U 
14,409 
17,448 




Kumberof 
deaths. 



3,853 
2,363 
3,670 
1,380 
1,977 
3,084 
1,192 
3,764 
1,943 
4,112 



66,946 



GPhat is to say, hogs have died to an alarming extent from Cherokee, 
Mitchell, and Buncombe counties in the mountains, to Camden, Currituck, 
and Craven on the seaboard. Nor was the year above reported an ex- 
ceptional one, as these losses are now being repeated in Haywood and 
Yancy in the west, and from thence in localities eastward to the sea. 
Speaking in round numbers we have reports here from one-fourth of tiie 
counties in the State, and these counties in 1870 contained about one- 
fourth of the hogs in the State, and contain now very nearly the same 
number as then. "We may, therefore, estimate the losses in the entire 
State at four times the number in these counties, say 260,000. Taking 
the coumties mentioned, the loss amounts to 21^ per cent, of the whole 
stock, and ranges from 38J per cent, in Camden to only 4J per cent, in 
Guilford. 

ABE THESE LOSSES THE RESULT OF A SINaLE DISEASE? 



This question has been raised again and again, whenever any measure 
has been proposed for diminishing the death-rate of these animals, and 
notwithstanding investigators in widely different localities have observed 
similar symptoms and similar post-mortem appearances, the great ob- 
jection to sanitary laws has always been the uncertainty in regard to the 
affection or affections from which death occurred. It, therefore, seemed 
advisable to visit a large part of the State in order to decide this ques- 
tion of primary importance. The disease was seen by the writer in 
Haywood, Buncombe, and McDowell counties, in the mountain district, 
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in Bowan^ M^^cklenbnrg, Lincoln, Gaston, and Alamance, in the central 
belt, and particular inqmiies were made of those who had observed it 
in the counties bordering on the coast. Several counties not enumera- 
ted above were visited, but I was not snccessM in finding infected 
localities. My greatest regret is that I was not able to make personal 
observations in every part of the State. 

In each of the counties mentioned a considerable number of herds 
were visited and examined, and without exception the living animals 
presented similar symptoms, and the dead ones showed similar changes 
in the different organs of the body. Slight variations were of course 
observed, as is always the case in any disease, but these were as great 
between different individuals of the same herd, sick at the same time, 
as between different herds, even in different counties. And, what is or 
great importance, 1 did not find a single case in which it could possibly 
be supi)osed that death resulted from a local disease ; but in every 
case a variety of organs, belonging to different apparatus, were found 
diseased ; the blood often showed marked changes ', there w^e extrava- 
sations in various parts of the body, and always inflammation of the 
lungs and large intestines^ generally, also, of the heart, and often of the 
eyes; the skiu, too, was often plaioly affected, and the temperature was 
found to be increased before any other symptoms of disease were in the 
least apparent. 

Considering all these facts, there can be no doubt that these aiii^a.^ 
all died of a general disease— a disease not caused by changes in any 
single organ: but, on the contrary, a disease which caused the various 
organic changes observed. Again^ from the similarity of sympt(mu9 In 
all these cases which I saw, and m those reported to me from other 
parts of the State, and from the corresiK)ndence in pogt-mortem appear- 
ances, there can scarcely remain a shadow of doubt that the great mass 
of the hogs dying in Korth Carolina are affected by one and tlie same 
disease. 

SYMPTOMS. 

An increase of temperature precedes for an undetermined and prob- 
ably variable length of time the appearance of all other symptoms. 
In one lot of seven ten-months-old pigs, only one of which showed symp- 
toms of disease, the six remaining had a temperature vaxying from 
103.6° F. to 100<^ P., and this temperature was preserved unaltered for 
six days, with no other changes in the condition of the animals than 
increased duUness of the eyes, a general unthrifty condition and a dishi- 
clination to search for food, although the appetite was stiU good. The 
pig first affected died about this time, and a post-mortem exuiminaticm 
left no doubt of the disease. 

In another lot of ten thiee-months-old pigs, but one of which was 
plainly sick, six had a temperature ranging from 104jo F. to 107° F. ; 
with one this was 103 Jo F., with two 101° P. and 102° resi)ectively, while 
with the sick one it reached 107.4o F. 

In a herd of twelve, from which one had just died, and one was plainly 
sick, four others showed a temperature from 103jo F. to 107° F. 

In a lot of fourteen animals, one had died, one was plainly sick, and 
three others had a temi>erature from 103° F. to 104° F. 

Of five pigs, one had just died, three had a temx)erature or 105° P. to 
106° F., and the remaining one 103° F. 

Of eleven hogs, two had died, one was plainly sick, and five had a 
temperature ranging from 103° F. to 106° F. 

From these and similar cases it has seemed probable that a high tem* 
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perature may exist several weeks before other symptoms are manifested, 
or even that the disease may in some cases beconfinedto, andrun its course 
in, the blood, without a localization in any organ or organs. Such a 
view is also sustained by the often-observed fact that when the cholera 
ejdsts in a herd, animals, which show no positive signs of sickness, are 
found in an unhealthy condition, and- cannot be made to thrive and 
fatten. This point, however, remains to be cleared up by fature inves- 
tigations. An objection may be toought to the lower temperature here 
recorded, that according to other observers it is common to find a 
temperature of 103o F. to 104P F. in healthy animals. This, however, 
does not agree with the observations which I have been able to make. 
In one herd of ten, the last of a much larger number which had been 
reduced by this disease, all of which appeal^ healthy and thriving, not 
one showed a temperature by my thermometer as high as 103<^ F, In 
several other herds of healthy animals which I examined, but notes of 
which were not preserved, the temperature was found to range from 
960 j^. to 102JO F. In nearly all these cases the animals were called up 
from flelds^here they were running at liberty, and were immediately 
examined. So that, although there may be differences in thermometers, 
I think there can be little doubt from these observations that an increase 
of temperature precedes other symptoms by a number of days. 

The first symptoms apparent externally are a dullness of the eyes, the 
lids of which are kept nearer closed than in health, with an accumula- 
tion of secretion in the comers ; there is hanging of the head with lopped 
ears, swi inclination to hide in the litter, to lie on the belly, and keep 
quiet; as the disease advances there is considerable thirst, more or less 
cough, a pink blush, rose-colored spots, and papular eruption on the 
skin, particularly along the belly, inside of thighs and fore-legs, and 
about the ears. There is accelerated respiration and circulation, increased 
action of the flanks in breathing, tucked-up abdomen, arched back, 
swelling of the vulva in the female, as if in heat; sometimes, also, of the 
sheath in the male; loss of appetite, and tenderness of the abdomen; 
occasionally there was persistent diarrhea, but generally obstinate con- 
stipation. In some cases large abraded spots are observed at the pro- 
jec^g parts of the body, caused by separation and loss of the epidermis ; 
in these cases a slight blow or friction on the skin is sufficient to produce 
such abrasions. In many eases the eruption, blush, and spots are entirely 
absent; petechise were formed in about one-third of the cases; in one 
outbreak, chiefly confined to pigs in which the eruption was remarkably 
plain, there was considerable mflammation of and discharge from the 
eyes. Some animals have a very disagreeable odor even before death. 
In nearly all cases there is weakness or partial paralysis of the posterior 
extremities, and occasionally this paralysis is so complete in the first 
stages of the disease as to prevent walking or standing. 

The percentage of animals affecte4 and the violence of the symptoms 
vary greatly, according to the time the disease has existed in a locality. 
In the early part of an outbreak from 70 to 90 per cent, die, and most of 
these in the first stages of the disease, fi'om deterioration oi the blood or 
apoplexy. In one case there was a loss of 102 out of 107 head; in other 
cases whole herds of 30 or 40 succumbed; later, many of tho animals 
linger for weeks, and finally die from persistent lesions of the lungs or 
bowels. In some instances a considerable number of those affected — 20 
to 25 per cent. — ^recover; many of these lose aU their hair, and offcen the 
epidermis as well. Of those recovering, a very few fatten rapidly and 
do well, but by far the gTeater part cannot be fattened, and are always 
unthrifty and profitless animals. 
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POST-MOBTEM AFPEASANOES. 

In about one-third of the cases petechias and larger blood extravasa- 
tions are seen on the thinner parts of the skin; in a somewhat larger 
proportion of cases the abraded spots, already mentioned, are present; 
making a section through these, ^e skin appears thickened and of a 
very high color, but the sub-cutaneous tissue is not appreciably altered. 
In one or two cases there was no effosion in the abdomen, but in all the 
rest this cavity contained a variable quantity of liquid — sometimes of a 
bright yellow color and clear, sometimes of a straw color, and very 
often tiirbid and mixed with the coloring matter of the blood. In every 
case tiie colon and csBcum were plainly affected, reddened externally, 
apd internally showed changes varying from simply a deep coloration to 
inflammation and great thickening; in some cases they were studded 
with petechiaB, in others there were none; ulcers of various sizes were 
frequently found, and also thickened flbrous, concentric patches, occu- 
pying sometimes nearly the entire walls of fliese organs. In one case 
there were large blood extravasations in the walls of both colon and 
csBcum, distending them to a thickness of half to three-fourths of an 
inch ; on section, these spots had the appearance of a clot of black blood ; 
they were firm and tough and did not yield to scraping with a knife. 
Bound, firm nodules, one-half inch in diameter, were jfrequently found 
in the walls of these bowels, which, on section, were of a grayidi-white 
color, and appeared to be composed of compact fibrous tissue, with the 
exception of one case in which they were less firm, and presented the 
appearances of tiie extravasated-blood patches already described. With, 
the exception of petechise the smaU intestine was nearly always normal; 
in one case there were two or three patches of inflammation one to two 
inches in diameter. The rectum was congested or inflamed in spots 
only; there were occasionally the nodular masses mentioned above, but 
in a majority of cases IMs part of the intestine showed little or no change. 

The stomach in one-thinl of the cases was unchanged ; in the remain- 
der there were patches of inflammation from the size of the palm of the 
hand to the involving of half of the surfOfCe of this organ. Sometimes 
this was confined to the mucous coat, but often implicated the whole 
thickness of the walls. 

The cavity of the thorax in every case contained a considerable quan- 
tity of a turbid, bloody liquid, in some cases nearly black in color ; the 
pleurae were generally thickened and covered with false membranes ; 
the lungs were constantly found inflamed, occasionally in a few small 
spots only, but generally the greater part of the lung tissue was in- 
volved. Often these organs were greatly congested throughout, and 
would break down under the slightest pressure. The bronchial tubes 
were also found congested or inflamed, and contained considerable firotliy 
mucus, which in some cases entirely filled them. The pericardium was 
in nearly every case distended with a turbid, blood-colored liquid, but 
no false membranes were discovered, and only in one case a piece of 
coagulated lymph the size of a hen's egg was found floating in this 
liquid. The heart seemed to be congest^ throughout in most of the 
cases, and had patches of a deeper hue than the rest on its external 
surface. These patches were very suggestive of inflammation, but in the 
absence of coagulated lymph this may be considered doubtful. This 
organ at times contained clots of blood of different consistency, and 
always of dark color, and at other times all the cavities would be found 
empty. In all cases the blood was very dark, and generally formed an 
imperfect clot, and the lymphatic glands were enlarged and greatly con- 
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gested. The larynx and pharynx were fonnd normal in all the post- 
mortem examinations, bat in some of the living cases there was consid- 
erable swelling about the larynx and ulcers on the posterior part of the 
tongue. The Uver was generally as in health, though in some cases it was 
congested, spotted, and softened, and once was found smaller and more 
dense than natural. The bile was at times very thick and dark, and 
again very thin and of a bright yellow color. The spleen was normal in 
two-thirds of the cases ; in &e remainder it was slightly enlarged and 
softened. In two cases the interior was almost of a fluid consistency, 
while in one the organ was smaller and firmer than in health. The 
bladder was generaJ^y normal, but in two or three cases was inflamed 
and covered with blood extravasations about the neck, and contained in 
these cases bloody or very turbid urine. The kidneys were seldom more 
than slightly hypersemic, but in a few cases there was considerable ex- 
travasated blood in the tissues about the hilum, and on section l^e sub- 
stance about the pelvis was found infiltrated witii perfectly black blood. 
We have here a considerable variety of pathological changes, tite 
only constant ones beiag congestion and inflammation of the lungs, 
colon, and caecum, and congestion of the lymphatic glands. To mention 
any single peculiarities of these lesions as characteristic of this disease 
would not be possible from this investigation. Neither the thickened 
fibrous patches^ the ulcerations, gray elevations of the intestines, the 
cuticular eruption, nor petechisd were constant. 

NATUBE OF THE DISEASE. 

In studying the nature of an unclassified disease the first question 
that occurs to us is : Is the affection a general or a local one f In other 
words, does tiie disease originate from functional or organic disorder of 
any particular organ or apparatus, or are the anatomical lesions devel- 
oped secondarily as the consequence of a general affection f And this 
question, as regards the disease under consideration, can now be an- 
swered in a definite and satisfactory manner. Indeed, when we consider 
that the first sympton, and one preceding all others by several days at 
least, is an increa-se of temperature ; that when localized a great variety 
of organs belonging to different systems and apparatus are involved, as. 
for instance, the nervous system, as shown by occasional paralysis ana 
apoplexy, the lungs, pleura, bronchial tubes, heart, liver, stomach, in- 
testines, spleen, kidneys, bladder, and skin ; that there are considerable 
changes in the blood, as shown by imperfect coagulation, solution of the 
coloring matter, and blood extravasations, there can scarcely remain a 
shadow of doubt that the trouble is not a local but a general one. 

The next question in logical succession relates to the contagiousness 
of the disease. Is its extdision due to a principle which is multiplied in 
the bodies of sick animals, and which is of itself suf&cient to cause the 
disease in healthy ones ? In answering this question I wiU merely men- 
tion the experiments of Professors Axe, Elein, and Osier, which prove 
that the disease may be inoculated without detailing their fiebcts ; and I 
wiU only allude in like manner to the instances alres^y recorded by Dr. 
Sutton, Professor Axe, and others, which seem to prove its highly con- 
tagious character. Most of these facts have been published in recent 
reports of the Department of Agriculture, and there is no need of repeat- 
ing them. In my own investigations I have met with facts which en- 
tirely confirm the opinion of these observers in regard to this latter 
IK)int. Thus I have found the disease to start at some point and spread 
slowly in different directions — ^not rapidly, as though dependicig on at- 
mospheric conditions — and the rapidity of this extension depends to a 
very great degree on wJiether these animals are allowed entire liberty 
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or whether they are kept on the premises of the owner. In Mecklenburg 
county no stock is allowed to run at large, and the disease existed dur- 
ing the present year, in some localities, from early in the summer, and up 
to October first by far the greater part of the country was free from it ; 
while in Alamance county, where no restraint is put on the animals, the 
disease spread from one extremity of the county to the opposite in a few 
weeks. In each of these outbreaks, and, indeed, in every one I have 
observed, it is no difficult matter to find one locality where the hogs 
have nearly all died and the disease has finished its work some weeks or 
even months before, while in almost every direction^ at a distance of 
five, ten, or fifteen miles, these animals are just takmg the affection : 
that is, the disease has extended and is extending, and it has required 
this length of time to travel this short distance. Can it be possible that 
an atmospheric or climatic change would travel no faster than this f 
Again, if dependent on such conditions, why do we find one township 
devastated by it and another not many miles distant entirely free from 
it? Such instances are very apparent in Haywood, Mecklenburg, Lin- 
coln, and Gaston counties at this writing, and were not less so in Bun- 
comoe county in 1877. If it is claimed that this depends on the condi- 
tion of the soil, it is only neccessary to reply that in the outbreak just 
mentioned, in Buncombe county, there are no facts to justify such a 
theory. In Swannanoa township, which is high, rolling land, with 
very few bottoms, no swamps or malaria, and which cannot be surpassed 
for healthfulness, the loss was 60 per cent, of the whole stock ; while in 
Upper Hominy, which has no advantage over Swannanoa in healthfril 
location, but which is more remote from thoroughfares traveled by west- 
ern droves, the loss was only 2 per cent. It was probably entirely free 
from this disease. 

A large number of instances could be produced of outbreaks in this 
State, particularly in the western part of it, clearly traceable to infected 
droves, and this is, above all, the case with the first introduction of the 
disease. It is dif&cult to establish exact dates, but all accurate testi- 
mony points to 1859 as the first appearance of this trouble. Some think 
the earliest outbreaks might have been a few years before that date, but 
of this I have been able to get no evidence. Mx. Morris, of Polk county^ 
remembers that a drove stopped at his place in 1859 ; that some of the 
hogs died there of the disease, and that soon afterward this malady 
spread among most of the hogs in that locality. This was the first ap- 
pearance of Qxe trouble in that county. Mrs. Davidson, of Buncombe 
county, remembers that during the life of her father, who was a large 
hog-raiser, and who lived on the route followed by the droves, no hogs 
were lost by this disease, but that about the time of his death (18^) 
droves came through with sick animals, and that this was the first ap- 
pearance of the disease in that locality. Many other people who can- 
not remember dates arc ])ositive in the opinion that the disease was in* 
troduced by droves from Tennessee and Kentucky. One man remem- 
bers that he was emx^loyed by the drovers to kill the animals that were 
sick and cure the meat. He also remembers that these animals had 
diseased lungs, and such a bad odor that they could scarcely be dressed. 
This was his fii'st exi)erience with the disease known as " hog-cholera.'' 
Colonel Polk, our present commissioner of agriculture, informs me that 
the first appearance of this disease in Anson county was in 1859 ; that 
it was undoubtedly brought there by western droves, and that these ani- " 
mals died to such an ex&nt that the drovers took them secretly to the 
woods and buried them under brush and rails to conceal them. A drover 
who sold lus hogs in Georgia at that time informed me that the disease 
was first introduced in that State in 1859, and that he had no doubt it 
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was carried there by the droves. Indeed, I have found but one opinion 
among those best informed on this matter, and that is, that the ^ease 
was never known in this section till introduced by animaJa driven 
from Western States ; and in some sections of this State, a part of Alar 
mance county for instance, the disease never ecdsted till the present 
year. 

Judging from all these facts, therefore, we cannot escaj^e the conclu- 
sions that this disease is a contagious fever. 

In this connection there is one more question that is generally raised 
by those discussing the nature of this fever, and that is, does the disease 
always originate from pre-existing contagious germs, or is it often or 
generally developed de novo as a result of improper hygienic surround- 
ings f In the consideration of this question I snaU confine myself to 
tiie facts brought out by the investigation in this State, simply premising 
that most of these facts are as trae of the Middle States and proba- 
bly of most of the Southern States as of Korth Carolina. The first point 
that attracts attention is the fact that this State was free from the 
disease till about 1859, certainly till it was introduced by droves from 
other States, whatever the date may be ; hogs had been kept in this 
State i£om the time of its first settlement undoubtedly under similar 
hygienic conditions, and yet the disease had not appeared up to that 
time, when it was brought by imported animals, just as England was 
free from contagious pleuro-pneumonia up to 1842 , when it was imported 
wilii animals from the Continent. It is claimed that in the west the dis- 
ease is produced by overcrowding and filth, but I doubt if these animals 
are crowded any more now than forty years ago ; indeed, I was sur- 
prised at tiie results of my investigations on this point, for, in all tiie 
time I have been visiting infected localities, I have not lound a case of 
overcrowding, and not more than two or three where there was any- 
thing like filthy surroundings. In the western part of the State most of 
the hogs are kept in the large mountain forests, or are at least allowed the 
run of the highways and commons 5 in the east they either run in the 
highways and old fields or have ample pastures. If it originates from 
restricted range and unheathfiil climatic conditions, it is certainly in the 
east that we should expect to hear of its originating and proving most 
disastrous; but it was known in the mountains as early as in the other 
parts of the State. And if we examine tiie list of counties which I have 
given above, we shall find it as fatal in the elevated and heathfiil west, 
with its immense mountain ranges, as in the malarious east. I append 
some conspicuous examples of this: 



Lw8 in eastern counties. 

Per cent. 

Camden 38 

Lenoir 24 

Robeson 14 

Hyde 10^ 



Z088 in western counties. 

Per cent. 

McDoweU 37 

Buncombe 25^ 

MitcheU 151 

Cherokee 10^ 



We find here, then, just as large losses in the west as in the east, and 
just as small ones in the east as in the west 5 in other words, the 
disease rages irrespective of these climatic and hygienic extremes 5 and 
this becomes still plainer when we add that in Swannanoa township 
of Buncombe county the loss reached 60 per cent. 

Of course, at the present time, as with all contagious diseases which 
have existed for several years in a country, there are some outbreaks 
which it is impossible to trace to their source; and it seems probable 
that the contagion may be preserved over winter in manure, straw, litter, 
or in the remains of unburied animals which died the preceding year. 
There are some outbreaks that cannot weU be explained otherwise, and, 
indeed, there is no reason to doubt that this may be the case j contagious 
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germs may also undoubtedly be carried a considerable distance by other 
animals or birds, and it is tbr this reason that many farmers have con- 
cluded that pasturing hogs on wheat-fields produces the disease; but 
hogs were pastured on wheat-fields as well thfrty years ago as now; why 
did not the same result foUow then? 

I have concluded, therefore, after a careful study of these facts, that 
this contagious disease does not originate de novo in North Carolina; and 
that if the coiitagious germs now in the State can be destroyed and their 
importation prevented, we shall be as free fiwm it in the future as we 
were before its first importation, about the year 1859. 

HYGIENIC AND MEDIOAIi TEEATMENT AS PREVENTIVES. 

It was one object of this investigation to determine if the best hygienic 
conditions, clover pasture, large range, and variety of food have any 
preservative influence against this contagion; and while a large num- 
ber of cases where these conditions seemed perfect could not be collected, 
the few that were observed prove that these alone are absolutely power- 
less to keep off the disease. Thus, Mr. Wadsworth, of Charlotte, lost 117 
animals, nearly his whole stock, which had the run of a clover pasture 
and large wood lot, which had in addition slops from the city hotels, and 
grain. In this case disinfectants were freely used. Mr. Davidson, of 
Hopewell, lost 50 per cent, of his herd under similar conditions. A herd 
kept at a slaughter-house, in Charlotte, which had other food as well as 
the refuse, was the ^irst to take the disease, and sufiered to the same ex- 
tent as others. Indeed I met with hundreds of cases where flniTnalfs^ had 
large pastures and other food in addition daily, where such popular pre- 
ventives as salt and ashes, sulphur, tar, oU of turpentine, charcoal, and 
copperas were freely and regularly given, where the mjgority of the ani- 
mals were neither too fat to be vigorous nor so poor as to be wanting in 
this respect, and yet from 50 to 90 per cent, succumbed to this affection. 
In one case where I had the tincture of chloride of iron given regularly 
as a preventive, commencing before any of the animals showed even an 
elevation of temx>erature, and where they were in a large pasture at a 
considerable distance from any others, the disease has appeared; two 
have died and others will probably follow. 

Some experiments were made with bisulphite of soda, salycilic acid, 
bichromate of potassa, and bromide of ammonia to determine if tibiese 
have any power to arrest the disease when given before any symptom but 
increased temperature had appeared ; the results of these were as follows : 
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These experiments show that none of these agents can be depended 
on to stop the changes going on in the blood as a conseqnence of this 
disease. Although both bisulphite of soda and salycUic acid in one ex- 
periment each appeared to accomplish this, they failed in other cases 
where given in larger doses for an equal length of time 5 and when we 
consider that in no contagious fever has a remedy been discovered 
capable of arresting the course of the malady, the doubt in regard to 
the efficacy of these agents in this disease must increase. 

SANITABY BEGULATIONS. 

We are finally brought to the irresistible conclusion that sanitary 
regulations properly framed and enforced are the only means at our 
command for checking the ravages of this disease and relieving our 
farmers from the enormous losses at present occasioned by it. "We can- 
not expect, however, that this desirable object will be accomplished 
without considerable expense, especially in the first years of the attempt. 
We must expect outbreaks in all parts of the country where the disease 
has previously existed, caused by contagious germs which have been 
preserved in some of the ways already mentioned; but we should be 
encouraged by the fact that in most parts of the country, at least, ti^ese 
germs, unless especisdly preserved in straw, manure, remains of dead 
animals, &c., are entirely destroyed during winter. Thus, in Swannanoa 
township, whiBre 60 per cent, of the hogs died in 1877, there has been 
no outbreak up to OctoTjer 30, 1878. Above all must we realize the 
necessity of thoroughly destrojdng every particle of contagion wherever 
it appears. Although this woidd undoubtedly be very expensive, it 
would certainly be a great saving^ even at liie start, on the great losses 
which we are now annually experiencing; and if the work is thoroughly 
done we may expect that this expense will be reduced to a compara- 
tively small item in the course of a few years. At the worst such ex- 
pense would be much less than the use of a specific by individual farm- 
ers, even if such a remedy were Siscovered. In regard to such regula- 
tions I would suggest the following points as necessary according to 
what is now known of the disease: 

1. The regulations should go into effect in winter or early spring 
when fewest animals are affecftd, or when, as my experience indicates, 
the disease is entirely extinct. 

2. People living in localities where the disease has prevailed within 
two years should keep their hogs in an inclosure free from accumula- 
tions of manure, straw, litter of any kind, or remains of dead animals 
in which the contagion might possibly be preserved, and in which there 
were no sick hogs the preceding year, 

3. That in such localities, i, 6., where the disease has existed within 
two years, it should be made obligatory for persons owning hogs to re- 
port each and every death occurring in their herds promptly (within 
forty-eight hours if but one, or twenty-four hours if more tiian one, or 
if others are sick), to a designated person to be located in every town- 
ship or county, unless such deaths were plainly caused by mechanical 
injuries, drownrug, maternity, &c. And that there should be districts 
established of convenient size, in each of which a competent veterina- 
rian (or physician in case the veterinarian could not be obtained), 
should be appointed, to whom the above township or county officer 
should report whenever two or more such deaths have occurred in the 
same'herd within a fortnight; whenever an unusual number of deaths 
Imve occurred in any locality, or whenever there is any reason to sus- 
pect the presence of this disease. 
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4. On receipt of such report the veterinarian should visit the locality 
and make a careful investigation into the nature of the disease^ using 
the clinical thermometer and msbkisxg post-mortem examinations. 

5. If the contagious fever is ln£cated the whole herd should be 
slaughtered^ the animals deeply buried, the place thoroughly disin- 
fect^, and no more hogs allowed there till after a succeeding winter. 

6. When the disease exists to any considerable extent in a locality, 
those owning hogs in adjoining townships or even counties, according 
to the extent of the outbreak, should be required to keep them in small 
inclosures or pens, at a distance from roads or streams of water coming 
from infected localities. This is necessary to lessen the danger of in- 
fection and to allow more thorough disinfection in case the disease ap- 
pears. 

7. A certain compensation should be allowed for slaughtered ani- 
mals — say 25 x)er cent, on a fair valuation for those plainly sick, 50 per 
cent, for those which simply show a rise of temperature above 10^^ F.^ 
and fttU value for the healthy ones. 

8. In case a hog-owner fails to comply with above regulations a penr 
alty might be fixed, or at least such a person should receive no compen- 
sation for slaughtered animals. 

These are the regulations that seem to me most necessary, but there 
may undoubtedly be circumstances in which these may be advantageously 
' modified. Thus in case of a herd of several hundred animals, in whidi 
but few are affected and the remainder show a healthy temperatux^e, it 
might be advisable to simply kill and bury the affected ones, to thoroughly 
disinfect the premises and to kill others as soon as a high temperature 
becomes apparent. Or in case all were killed the meat of the healtiiy 
ones might be preserved and marketed. It is also possible that, through 
negligence in making reports or an improper diagnosis of the disease, 
such a large territory may become infected as to make it advisable to 
establish a sanitary cordon, isolating the locality as much as possible; 
and leave the disease to run its natuml course. lu such cases no live 
hogs should be allowed to leave the infected section tiU after a succeed- 
ing winter, nor any carcasses of hogs till after freezing weather ; people 
living within this district should he prohibited from going near swine 
outside of it, nor should drovers or others from outside hd allowed to 
visit the infected swiue. All dead animals should be promptiy and 
deeply buried, and disinfectants freely used. All hogs in such district, 
aJid for twenty miles distance from it in all directions, should be kept in 
small inclosures at a distance from roads, in order to lessen the chances 
of extension and to allow thorough disinfection. 

If such regulations are thoroughly carried out there can be no doubt 
that the ravages of the disease will be greatiy diminished at once, and 
in a few years many States which now suffer terribly from it will be 
completely exempt ; while In those where it now proves most disastroua 
there is reason to believe it would nev^ cauise serious losses. Sanitary 
regulations similar to these are tiie only means that have ever been sue- 
cessfrd in combating the Contagious diseases of animals, and while we 
would not bo understood as discouraging the search for specific remedies 
we cannot disguise our opinion that it is extremely irrational and absurd 
to delay action in this disease till such specific shall have been discovered ; 
in other words to neglect those measures which have alone succeeded ana 
ding to tiiose which have always failed. 

BespectMly submitted. 

B. £. SALMOISr, F. & 

SwANNANOA, I^. C, Novmbet 15, 1878, 
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REPOET OF DR. ALBERT DXINLAP. 

Hon. Wm. G. Le Buo, 

Commissioner of Agriculture : 

Sir : On the last day of Jnly, 1878, 1 received from you a " commission 
to act for the Department of Agricnltore in the examination of diseased 
animals^" accomx>anied mth printed instructions directing me to par* 
ticalarly examine into causes of the disease known as << hog cholera.'' 
I interpreted my instructions as follows: Find out what disease or dis- 
eases are destroying the swine and the symptoms of the same ; the causes^ 
botii predisposing and exciting; the stage of incubation, morbid anat- 
omy, &c., and to discover how far attention to hygienic care will prevent 
the spread of the disease in infected herds and its inception in healthy 
droves J and in addition to test the value of various medicinal remedies 
for curmg the sick and preventing tiie spread of the disease. Recog- 
nising the primal fact that the hog is an animal of short life, low vitality, 
and of comparatively little pecuniary value, singly, as comi>ared witii 
other domestic animals, and that they are kept in large droves by most 
Western &nners, I considered it of little profit to attempt to meet each 
special symptom with its appropriate remedy ; but rather, after having 
fdlly diagnosed the disease or diseases, their nature, causes and lesions, 
and the predisposing causes which had assisted in the spread of the 
same, to try and devise a system of treatment, both hygienic and medid* 
nal, which could be used in the treatment of large droves already infected, 
ana reduce the liability of healthy droves contracting the disease. I do 
not claim for this report any degree of perfection. The limited time 
aQowed only permitted the examination of the disease under certain 
climatic influences, and not through the various seasons of the year. I 
am, therefore, only able to rejiort on the diseases which came directly 
under my own observation in this State (Iowa) during the two monHis 
of investigation^ briefly referring to cases of diphtheria which I careftiUy 
observed last winter, and of which I have soen no cases during this inves- 
tigation. 

The medical literature upon the subject of the diseases of swine was 
very limited, and I could And no strictly scientific work treating upon 
the topic. I was, therefore, forced to fall back upon my knowledge of 
the diseases of man as a foundation, and after having folly examined the 
symptoms and morbid lesions in a series of cases selected out of an 
infected drove, I compared those symptoms and lesions with like symp- 
toms and lesions found in man, and thus arrived, I think, at correct con*, 
elusions as to the proper name of the diseases under consideration. I 
was thus materially assisted in tracing out both the predisposing and 
exciting causes of these ailments. To the casual observer it may seem 
absurd to form conclusionsinregard to diseases of swine from aprevious 
knowledge of the diseases of man, but when we consider that the hog 
resembles his two-footed brother in many respects, has a similar alimen- 
tary canal, like viscera, the same system of blood-vessels and nervous 
structure, is also omnivorous, and that the diseases under consideration 
are caused by specific blood poisons, which act in like manner on man 
and brute through the process of inflammation, we can but conclude that 
if we find a set of certain classified symptoms in a hog with a distinctly 
marked uniform set of pathological lesions, and a similar set of symptoms 
in man with like morbid lesions, that these two are one and the same 
disease, and should bear the same title, especially when we can trace 
the cause '.n both cases to the same exciting agent. I have been forced 
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to depend entirely npon my owli observations for the material of this 
essay, and I will say in defense of the position or theories I advance, 
that tibiey are my conclnsions after inspecting over three hundred herds 
of diseased swine in various counties of this State, and after a careful 
dissection of nearly one hundred diseased animals. In justice to the 
feomers of Iowa, it is my duty to state that I received much valuable 
assistance from their hands. During the progress of my investigations 
prominent symptoms were pointed out by farmers who had made the 
disease a study^ and I am only sorry that I cannot give each one credit 
for his particular contribution. I made my ^^ headquarters in the field," 
and strived to obtain a thorough knowledge of the subject in all its 
details. I was forced to abandon the use of the microscope after a few 
days' triaL 

HO€hOHOLEBA. 

Definition, — ^Any contagions or infectious disease attacking swine with 
usually fatal results. This definition will include all fatal £seases that 
are contracted by one hog fix>m another, either by direct contact or by 
contact with the discharges or exhalation of any diseased animal, or the 
gases arisiug from any contaminated matter. Underthis head can be 
properlyincluded the three diseaseslhavediscoveredduringmyinvestiga- 
tion, viz., diphtheria^ t^husy and t^haidfever. Thedefinition will exclude 
worms, lung-fever, pneumonia, pleurisy, or any special inflammation of 
. internal viscera which are the results of climatic influences, vicissitudes of 
weather, or improper food. I am led thus accurately to define the disease 
and draw the Ime of distinction, because I have repeatedly found droves of 
swine suffering with so-called hog-cholera, when, in reality, there was no 
contagious di^Base whatever prevailing, but they were sick and dying 
because tiie rules of common sense had not been observed in their care. 
Because a number of hogs in a drove are taken sick at one time and with 
like symptons, it does not follow that they are suffering from any conta- 
gious disease, and the sooner the fact is impressed upon the farmers the 
better it will be for their pockets. Often it is not medicine that is needed 
but a change of food. I will give a few cases which will best illus- 
trate the ideas I wish to convey. Mr. B. kept his swine in a lot of one 
acre, more or less, where they had but little exercise^ regular ibod, and 
sheltered bed. After gathering his com he turned his entire drove into 
the field to glean. They also had the range of a forty-acre wood lot. 
Two days after he found a number of his shoats sick, five of which soon 
died. The disease was pneumonia or lung-fever. Morbid anatomy in 
each case shewed at least one lung hepatized and inflammation of pleura. 

Cause. — ^The hogs were previously confined without exercise and had 
regular food and shelter^ bed. They were then turned out in large 
range, exercised fully (especially the shoats), slept on bare ground at a 
time when the weather changed suddenly colder, and the result was 
lung-fever and death. No me£cation was needed to prevent the healthy 
shoats contracting the disease, and a little care and simple medication 
would have probably cured the sick. 

Mr. M. kept his hogs on a clover and grass range. They had stag- 
nant water ibr drinking, and sour, fermented swill was fed freely twice 
a day. The land was fiat river bottom, with black soil ; ringers were 
used to prevent rooting ; no roots, vegetables, or com were given. The 
natural result of sudi errors in diet was siclmess, emaciation, and death, 
first, the young pigs pined away ; sudamina appeared ux>on the eye- 
lids, noaej and ears, and one ammal after another was attacked with 
oonvulsions and dieo. The brood sows and stock hogs soon followed in 
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the same way, and when I visited the farm fifty out of eighty head had 
been cut off in this useless and unprofitable way. Three sick hogs were 
killed and dissected. The lungs were white, but showed no signs of or- 
ganic disease. The kidneys were light colored and showed some irrita- 
tion in tubules ; all internal viscera without organic disease. There was 
a lack of red corpuscles in muscular tissue, which appeared almost whitie. 
The disease, in this case, was simply starvation. As yet no contagious 
disease has appeared in the herd, but the hogs were in such a conation 
that if exposed to the slightest miasma they would inevitably contract 
any contagious disease, and^ with the debilitated blood to begin with, 
would rapidly succumb to it. Now, I assert that although the drove 
was supplied with abundance of food in kind, yet it was not the nour- 
ishment demanded. There was an excess of certain constituents and 
absence of others necessary to health. Every article of food furnished 
this drove contained acid. This was the case with the clover, grass^ 
and slops given them. The water was poisonous also, and they were 
deprived of the alkahne salts necessary to life. The small quantity 
they might have obtained from the ground was made inaccessible by 
the rings in their noses. 

In tins drove the tongues of the hogs were large, white, and flabby, 
indicating plainly the need of change of diet. There are many other 
errors in diet which will be alluded to when we come to speak of the 
predisposing causes — errors which do not cause death, but which render 
the hog peculiarly liable to contract contagious diseases, and also in- 
crease the expense of feeding. 

I will now give an illustration of a case where too much care, misdi- 
rected, caused disease and death : Mr. C. builds a so-called model pig- 
pen. It is low and tight ; the sun and air are excluded } the floor is of 
boards, and is raised above the ground. To prevent dampness, straw is 
furnished liberally to keep the hogs "Warm. The feed-lot is exposed to 
the north and west winds. The hogs, sleeping in this damp place, with 
cold boards under them, pack closely together in the damp straw, for, no 
matter how dry the straw may be when put in, in the course of a few 
hours it will be wet and loaded with ammonia. Mark the results. At 
reveille they come jfrom their sheltered house wet and heated, pass into 
the feed-lot.exposed to the bleak north \^d or cold rain fi:om the west, 
and the natural consequence is coughs, colds, bronchitis, pleurisy, lung- 
fever, inflammation or irritation of some internal viscera flrom tiie sud- 
den check given to perspiration, or sudden change of temperature by 
the inhaled atmosphere. If the exposure is not sufiOlcient to cause a 
fiatal inflammation, it will cause a bronchial irritation, as shown by 
cough. The system is vitiated, and any contagious disease prevailing 
in the vicinity is liable to attack the drove. The owner reports the 
cough as existing for one or two montiis as the first symptoms. In this 
case the cough was caused by errors in care, and was but a symptom 
telling the farmer that his swine had contracted a cold, and tiiat this 
disorder of the system would debilitate and render them more liable to 
contract any contagious disease to which they were exposed. 

We will now take up in their order the three diseases which come 
properly under the title of "hog-cholera," that is the diseases which an- 
swer to the definition we have given of hog-cholera. We do not claim 
that these are the only contagious diseases which are known to cause 
death. There may have been others in past years, or even in this year, 
but they did not come under my observation, and having accurate 
reports irom many prominent and intelligent stockmen in all the West- 
em States, detailing the symptoms in their infected hogs, I can but con- 
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(dude that these three diseases are the only contagious diseases 'which 
have attacked hogs in the last two years. After describing each dis- 
ease, its symptoms, course, stage of incubation, pathological lesions, 
causes of death, and exciting causes, we shall take up the subject of 
predisposing causes toward the contraction of these diseases. Then we 
shall point out the best plan of treatment, both hygienic and medical, 
for curing the sick and preventing the spread of any contagious disease 
among healthy animals. 

TTPHUS PEVEB. 

Definition. — A specific contmued fever, attended with increased tem- 
perature, usually above 106° F. ; stupor ; congestion of brain ; swelling 
of foreh^ul^ stiffiaess of joints; excessive soreness of all tissues; a pro- 
fuse eruption on the belly and inside of thighs, with costive bowels dur- 
ing the first few days, and usually terminating in death within fourteen 
days. 

Symptoms. — Headache, as shown by wrinkled forehead; partially shut 
eyes;no8eheldnear the ground; loss of appetite ; stupor; indisposition 
to move; excessive soreness of all tissues, the slightest pressure causing 
excessive pain; swelling of forehead between the eyes; tongue gener- 
ally large, white, and flabby^ especially if the disease is complicated 
with malarial poisoning. There is also great restiessness, shortness of 
breath, and cough. The sick hogs are fluently lame in one limb, and 
cannot even put it to the ground. The heat of the body is excessive, 
the temperature rarely ranging below 106® F., and generally reaching 
as high as 108^ to 109® F.; and if the hog is not carried off from the 
jBfth to the seventh day a copious eruption appears on the bowels and 
on the inside of the thighs and other soft parts. Th» bowels are 
almost always costive during the first week and the disdiarges hard and 
dark colored. Thirst is excessive, and the hog will often drink until 
it iaUs over dead. During the second week we have increase in the 
severity of symptoms. Sordes collect in mouth ; small watery pimples 
appear on nose, eyelids, and ears ; there is great prostration of strength^ 
with staggering gait when forced to walk. Gostiveness may now give 
place to Sarrhea ; urine is passed while lying down, and convulsions or 
£eital stupor intervenes ; enlargement of glandular structure, especially 
in the neck, is a common symptom, but in no case have I found abscess 
with healthy pus, but rather thin sanious fluid. A common symptom 
during the second week is thumps, and I have never known a case to 
recover when this symptom was present. The thumps ajipear to be 
nothing more than a spasmodic action of the nerves, like hiccough in 
man, and denotes great prostration and approaching death. In advanced 
stages of the fever these are the main symptoms, and this alone is a 
common course of the disease, as I have observed it. But there are 
many exceptional cases. Many hogs, especially those debilitated by 
errors in food or from the effects of malaria, will succumb to the influence 
of accumulated poison acting on the brain and nervous system, and die 
within twenty-four hours. This is of frequent occurrence, especially in 
young pigs and shoats. Others will die from obstinate constipation, the 
impacted feces causing ulceration and rupture of descending colon and 
rectum. In some herds convulsions, from congestion of the brain, occur 
during the first day, and unless relieved the case terminates in death in 
a few hours. Tubercular deposit in the lungs and in the mesenteric 
glands is very common. In this disease, as also in typhoid fever, the 
smouldering spark of scrofula is fanned into a flame by the fever, and the 
tubercular matter is deposited in the lungs and glands^ and the patient 
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that miglLt have recovered from the fever is carried off with constiinp- 
tion* The odors of the exhalations are peculiar, and will at once diag- 
nose the disease from any other. To describe this pecxdiar smell would 
be impossible in words. 

Duration. — ^The duration of the disease is variable. Many animals die 
within a few hours, but if the bowels are emptied by saline cathartics 
or injections, the animal generally lingers into the second or third week 
before the crisis will occur. The prognosis is very unfavorable, especially 
in large droves, where little can be done to relieve symptoms. Our ad- 
vice is, in all large herds where this disease obtains access, to destroy 
at once the sick animals, bum or bury the carcasses of the dead, and 
labor to check the progress of the disease by prompt hygienic measures. 
In small droves, or where the stock is of peculiar value, an effort may be 
made by the use of medicinal agents and care to relieve the symptoms 
and guide the case to health. But in^arge herds this effort will be found 
unprofitable. When we remember that in man, with all the advantages 
of a thorough knowledge of the disease, with skilled physicians and 
competent nurses to care for the sick, many of those attacked in crowded 
armies succumb to the influence of the disease, we certainly cannot ad- 
vise farmers having large herds to attempt remedial measures. Another 
argument against attempting to cure those having well-marked symp* 
toms of the disease is that, if there is the slightest taint of the aero^* 
lous diathesis in the blood, the spark will almost certainly be fanned into 
a flame, and the patient, reacting from the specific fever, will be carried 
off by deposit of tubercular matter in the lungs or mesenteric glands. 
2^ow, we know that the hog is an animal of low vitality, and, in a major* 
ity of cases, of scrofulous habits, hence we need not be surprised to 
find consumption a very frequent sequence in this disea^. 

Fathological lesums.-^jyiimng the first three days after the appearance 
of the outward 8(ymptoms of the disease dissection will show but little, 
if any, change in the viscera. The bowels will be found loaded with 
hard fecal matter, and careful examination will disclose some thickness 
of the inner coat of caecum and ascending colon. A hog which has been 
sick a we^ or ten days will still dUsdose no disoi^anization of internal 
organs sufficient to account for the severe outward symptoms. The blood 
is blacker and less coagulable than in health: a general irritated condi- 
tion of all mucous membranes will be noticea. The lungs will show no 
organic change, unless tubercular matter has already been dex)Osited. 
In a ms^ority of cases dissected, I have found the liver, kidneys, and 
spleen healthy— at least showing no signs of disorganization. I have 
never, in this disease, found ab^ss of any internal viscera, but have 
fi:equently found a low form of inflammation^ in the glands of the neck, 
which discharged a thin, sanious matter, but not true pus. In all cases 
examined I have found certain uniform morbid lesions, invariable thick- 
ening, and deposit in certain portions of alimentary canal, particularly 
at opening of small bowels into large bowel. This increase of tissue 
may take place in stomach or in any portion of alimentary canal, but 
^nll always be found in the csecum around the ilio-csecal valve. In a 
large number of cases I have found at this point that " peculiar bearded 
appearance '' spoken of by Flint. But these black specks were only 
found during the first few days of the disease. At a later stage there 
was invariably great increase of tissue, thickening, and hard deposit. 
Daring the investigation I dissected over fll'ty hogs, all presenting the 
peculiar symptoms of typhus fever, and in every case I found thicken- 
ing or deposit around the ilio-ceecal valve ; in several cases where the 
diiease was recent I found the minute black specks, and my own opinion 
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is that the bearded appearance or black specks are the commencing les- 
ions of the disease, and that this is followed by thickening or deposit. 
Anomalous lesions were fonnd in many cases. In one the entire mass of 
bowels were found agglutinated. In several others were found enormous 
thickening or deposit in coat of stomach ; but in all cases, as^ before men- 
tioned, there was one lesion always present, a deposit or thickening 
around the ilio-o8Bcal valve where the solitary glands of caecum are sit- 
uated. 

The came. — ^The exciting cause of this disease is a specific poison in^ 
the blood, an infectious, miasmatic x>oison, and the disease cannot be 
generated by any excess of filth, by want of care, or any errors in food« 
The specific poison must be there. The hog, to contract the disease^ 
must be exposed to the specific miasma arising fron; another animal suf- 
fering firom the disease. This disease is very contagious, and if it once 
obtams access to a drove of swin^, prompt measures only can prevent 
its spread to the entire lot. The rapidi^ of its spread depends ux>on 
the condition of the drove and the v^itOation. When the hogs are 
allowed an extensive range, and are not crowded together, it will spread 
slowly; but where they are cooped up in a contracted pen itwill spread 
very rapidly. Although, as I have before said, this iB the most conta- 
gious and &tal of any disease that has attacked swine, yet it has one 
redeeming feature, it is more easy to prevent its access to a drove, as 
the miasm cannot be carried as long distances by wind and other meth- 
ods of conveyance as can tiie poisons of diphtheria and typhoid fever. 

It may be well for me to explain the statement that filth cannot gene- 
rate the disease. Ko amount of filth, no confinement in close quarikers, 
no errors in food can produce the disease, but filth, want of v^otilatioiL 
and improper food can deprave the system, disorder the stomach ana 
render the animal more liable to the inception of the malady. Hence 
the disease often obtains access to a drove by means of one or two ani- 
mals whose systems are disordered, and having once obtained a foot- 
hold spreads to the healthy ones, tne contagious influence being now 
nearer and stronger. 

IncubaMon. — ^f^m the few cases where the stage of incubation could 
be accurately determined, that is, the period of time elapsing tcom the 
time of exposure until the outward manifestations of the disease, I 
would place the period of incubation at fourteen days. I have but two 
instances to report where the time of exposure could be exactly deter- 
mined. To vdnfy this statement, in each of these cases the exact time 
of exposure (by arrival of strange hogs suffering firom the disease,) and 
the first outward symptoms of tiie disease were noted, and in each case 
it was fourteen days from time of exposure until the symptoms of dis- 
ease iappeared. [See notes on Homestead (Amana Society) Ck>lony.] 
We shall speak of the predisposing causes when we come to consider 
tiie three diseases collectively, as the same causes will promote tha 
spread of either one of them, but in different ratio. 

Ttfphoid/ever — DefinitiofL — ^A specific continued fever, attended wit^ 
great prostration of strength, stupor, tympanites, diarrhea, showing 
specific anatomical lesions, namely, ulceration of the solitary glands of 
cfficum and colon. The disease, when uncomplicated, runs its course 
in nine days. During the first month of my investigation I made no 
separate classification of those two diseases— typhus and typhoid fever. 
My course was as follows: From each infected drove inspected, I selec- 
ted from two to five diseased hogs of various ages and at different stages 
of the disease. After carefully noting the age, history, and morbid symp- 
toms in each case, the animal was killed, and exact notes taken of the 
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condition of the blood, and also of each of the internal organs. From 
the start I noticed that the symptoms varied greatly in dijOferent droves, 
particularly in condition of bowels, the amount of eruption on skLa 
and the duration of the disease and its fatality. I also noticed the mor- 
bid lesions varied greatly in different droves. On my return to my ofQce, 
after three weeks' inspection, I made a careful review of my notes taken 
in the field, and found I could separate the symptoms into two distinct 
classes, only resembling each other in the one peculiarity of being low 
or typhoid in their character. I also found that the pathological lesions 
could be separated into two distinct classes, and that each of the two 
classes of symptoms were accompanied with one of the two classes of 
lesions. I was also impressed with the results obtained from treatment 
by those whose swine presented the peculiar symptoms and lesions which 
I now call typhoid fever, who reported that the disease had been promptly 
checked in their droves and a large part of the sick hogs cured by fol- 
lowing my instructions in regard to hygienic care and medical treatment* 
Those whose hogs presented the typhus symptoms and lesions almost 
invariably reported that all the sick had died, and in most cases the 
disease was still continuing its ravages. I had also noticed that the 
X)eculiar odor spoken of was present in some droves and absent in others, 
and on examiuing my notes found that this odor was confined to the 
typhus cases. There was, of course, more or less smell wherever there 
was any disease among the swine, but the odor in the typhus form had 
a certain difference that could be noticed by any one. Thus finding I 
had two distinct diseases to deal with, the one resembling very nearly 
typhoid in man, the other presenting symptoms and lesions with which 
I was not particularly familiar, I turned to my medical library for in- 
formation, and found a disease described as occurring in man with symp- 
toms and lesions exactly resembliag those I had classified in swine. I, 
therefore, called this second disease typhus fever. I placed typhus first 
in my list, because I found it the most frequent and most fatal of the 
three, and the one which has caused the greatest pecuniary loss to the 
farmers. 

Typhoid fenfer symptoms. — Loss of appetite ; headache j avoidance of 
light J standing with its head in a fence comer, or lying in such a posi- 
tion as to keep the light from its face ; will only move when urged, and 
then but a short distance to resume its former attitude ] a hot, £y skin ; 
high fever; thermometer often showing 105^ to 109^ P. 5 increased urine ; 
diarrhea ; tympanitis ; cough : shortness of breath, or quick breathing ; 
stifGaess of hind quarters. The hog moves his back from side to side 
as he moves his hind legs. Bleeding at the nose is a common symptom. 
These symptoms continue with remarkable uniformity during the nine 
days. There is an entire loathing of food, and as the disease progresses 
great weakness is manifest. The hog cannot be forced up, but lies for 
hours in a semi-stupid condition, but still restless and showing signs of 
nervous excitement. If the case is of a severe type -tthe symptoms wOl 
be aggravated. The bowels will be enormously distended ; urine scanty 
and high colored j fecal matter will be passed while lying down, and 
tiie urine wiU pass every time the hog is moved ; more or less petecchiaB 
will be found onthe abdomen, but in limited numbers. The first sign 
of improvement is inclination for food and disposition to move around, 
and in tiiis disease this is the most critical period. Improper or over- 
abundance of food is liable to cause rupture of bowels and death, and 
it is at this time that many swine which have passed through the disease 
to the crisis are killed by incautious feeding. The nose bleeding is sel- 
dom severe, but hardly ever absent. The cough is of no importance afs 
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a 6ymptx>m, as it is present in all inflanunatory diseases depending upon 
a specific blood poison. Many farmers point to a cough lasting from 
toe to three months as a preceding symptom of the disease, but this is 
a mistake, as the cough is due to the climatic changes or sudden ex- 
posure as set forth in another part of my report, and has no connection 
with the specific fever. This preceding cough should have told the 
&rmer that there was some error in his management, which, unless 
corrected, would render his drove more liable to contract any infectious 
disease if exposed to its influence. The tympanitis is a prominent symp- 
tom in this disease, and if the hog is lying down a gentle tap on its 
distended flanks will show the presence of wind. Thumps or hiccough 
occurring during the second week is a fatal symptom. During con- 
valesence small abscesses or boils often appear, and also sloughing of 
ears ; in many cases the entire ears rot oif. This condition is due to 
depraved blood, and demands tonics. Tubercular disease in lungs often 
makes its appearance during convalesence, and the hog is carried off by 
what is Imown as galloping consumption. Malarial complications often 
render the dangers of the disease more difficult, and have a material in- 
fluence upon the rate of mortality. In most cases the malarial debility 
or fever is the primary disease, and the typhoid fever the secondary. 
The causes which lead to this fever we shall speak of under the head of 
predisposing causes of the speciflc fever. Enlargement of the glands 
of the neck does not often occur in typhoid fever. The duration of ttte 
disease may be set down at from nine to fourteen days when uncompli- 
cated. I Mve no data from which I can give any information on the 
period of incubation. 

MorHd amatomy.'^l can best illustrate the lesions by quoting a few 
cases feom my fleld-notes : Visited the farm of 6. W. Davis, near Frank 
Pierce post-office, Johnson county, Iowa; breed of hogs, Poland-China; 
range, rolling prairie with clay subsoil; about ten acres in lot; lot 
covered with grass and brush ; hogs also had a run of rye stubble ; 
water running through lot ; feed, raw sound com and sour slop regularly* 
There was no disease in vicinity, and could trace cause to no contagious 
influence ; disease had appeared two weeks previously, and nine head 
had died, three large animals and six shoats. There were twelve ani- 
mals sick, five large brood-sows and seven shoats. This man complained, 
like many others, of losing his pigs. Symptoms, loss of appetite, high 
fever, diarrhea, emaciation, general stupor. 

Disseatim^ Nfo. 1. — Shoat three months old, sick one day ; lungs white 
and showing no organic disease ; some inflammation of stomach ; liver and 
bowels appeared healthy. Thermometer showed lOOo P. 

JTo. 2. — Shoat two months old, sick one week ; heat 107*=^ F. ; hepati- 
zation of one lung ; liver, spleen, and kidneys appeared normal ; some 
inflammation of inner coat of stomach. On opening the csBcum there were 
found deep ulcers scattered around the ilio-caecal valve. These ulcers 
had only the peritoneal coat for a floor, and were in position of solitary 
glands. 

JVb. 3. — Age two months, sick twelve days; thermometer showed 102P 
F.: lungs, liver, spleen, and kidneys showed no organic disease; lungs 
lighter colored than normal ; considerable enlargement and inflammation 
of mesenteric glands ; ulceration of solitary glands, but ulcers small and 
evidently healing. 

Here we have an illustration of the disease in three different stages. 
In the first case ulceration had not yot commenced in the bowels. In 
the second it had eaten through all the coats of the bowels except the 
peritoneal. In the third case the ulcers were healing, and in a few days 
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the pig would have been well again. In some cases I have found small 
abscesses of solitary glands, each one discharging matter on pressure, 
and I think this will usua&y be found the primary stage of t^e ulcer. 
Whatever other morbid lesions may be found, the farmer should carefiilly 
inspect the inner coat of the bowels and determine the nature of the 
lesions of the ilio-caecal valve in order that he may accurately diagnose 
the disease. I would impress this particularly, because in several in- 
stances I opened swine and found no morbid appearances whatever to 
account for the severe symptoms until the bowels were examined and 
the inner coat exposed. In one case a iarmer in Hamilton county, who 
had made a specialty of doctoring hog cholera, after making what he 
called a thorough examination, declared that a diseased hog was healthy, 
but I opened the bowels and showed the signs of specific disease on the 
inner coat. Although we foid the lesions in both typhus and typhoid 
fever at this point, we can only look upon it as an effect of a certain 
poison in the blood, but why it unitbmly develops morbid lesions at 
this one point has not yet been determined, even in man. 

jDijpA^Ama.— A specific septic blood-poison, contagious in its characteri 
with inflammation of mucous membrane of pharynx (throat), and exudar 
tion of lymph ; inflammation and abscess of kidneys ; constipation and 
fever. Symptoms: Loss of appetite ; fever; swellingof glands of neck; 
discharge of blood and matter from nose and mouth; weakness: the 
bowels are casually constipated ; the urine is at first increased in quan- 
tity, but afterwajrds decreases in amount. The hog may try to eat, but 
there seems to be a difGlculty in swallowing ihQ food. As the disease 
advances all the symptoms are aggravated. The hog becomes stupid, 
and only moves when forced to do so. The glands of the neck are enor- 
mously enlarged, the urine diminished, and is at last entirely suppressed. 
The animal strains to evacuate its bowels every time it gets up, but 
passes only a few hard lumps, and, unless relieved, it dies within £rom 
two to five days from suffocation, caused by swelUng of the throat or 
accumulated poison in the blood acting on the brain. The primary dis^ 
ease may be either constitutional or local, but in either case both gene- 
ral and local effects are soon manifest. This disease is a contagious blood- 
poison received into the blood, and passing through the stage of incuba- 
tion, manifests its presence first when the system strives to rid itself of 
tite poison through the four great waste-gates of the body — the lungs, 
kidneys, bowels, and skin. The expired air, loaded with the poisonous 
excretion, passes from the lungs, and as it obtains exit from the wind- 
pipe, is thrown with force against the posterior fauces. There the poison 
is deposited, and diphtheritic inflammation and exudation is the result. 
[Die kidneys, also, strive to c^ect the foreign matter and are at first stim* 
ulated to increased work ; hence the increased flow of urine; but as the 
labor increases the kidneys become irritated from overwork, then in- 
flamed, and the septic poison, instead of being eliminated, is deposited 
in the kidneys, and abscess in the same is the result. If the free egress 
of air from the lungs is prevented, either by swelling of glands externally, 
or swelling and exudation internally, either in fauces or wind-pipe, the 
poison cannot be thrown off as freely as it passes into the lungs, and ab- 
scess of the lungs is the result. In faict, wherever this poison is deposited 
an abscess at once forms. The skin is hot and dry, and there is often an 
eruption or i*ash apparent on the surface. Abscess of the liver is also a 
common sequence of this disease if it has continued for any length of 
time. The bowels are invariably costive, and, unless relieved by ijyec- 
tion or brisk cathartics, the hog will die, either in convulsions or coma, 
from the united depressing influence of the septic and ursemic poisons 
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acting on the brain, as the costive bowels causes increased labor f((Hr the 
kidneys and hastens inflammation of those organs, resulting in abscess. 
The duration of this disease is from one to six days. Death is caused 
either by suffocation or from accumulated poison acting on the brain. 
I saw no case of this disease while making my investigation for tlie de- 
partment, and my account of it is taken from my record of the diBease as it 
appeared during the winter of 1877-'78. At that time it spread rapidly, 
and I had no means of testing the period of incubation. Dissection 
showed the following morbid lesions : In the first stage, inflammation 
of throat with diphtheritic exudations on fauces, and inflammation of 
all internal viscera. In the second stage, all patnological appearances 
were more positive. The glands of the neck were enLaxged, and often 
contained pus ; throat often a mass of ulceration, with diphtheritic mem- 
brane extending to windpipe ; lungs inflamed and kidneys containing 
extravasated blood, and showing signs of commencing abscesses. In 
every case where the symptoms were severe and had continued for several 
days, abscesses of lungs, kidneys, liver, and spleen were observed, and 
putre&ction set in very rapidly, rendering examinations very dangerous. 
The specific cause of the disease, as stated in definition, is a septic poison, 
specino in l^ype, and very contagious. It spreads more rapidly than 
eitiier of the other fevers, and usually within two weeks after it obtains 
access to a drove it spreads to the entire herd, unless prompt and 
lliorough means are adopted to check its progress. Although, probably, 
the most contagious of the specific fevers, it yields more rapidly to treat- 
ment and care, but if neglected it is more rapidly fatal, few that are at- 
tacked escaping with life. 

Having treated of the three diseases I have found in swine, I will now 
glance at the symptoms and lesions which assist us in a diagnosis of 
tiie disease. In typhoid we have diarrhea^ tympanitis (wind in bowds), 
very littie eruption, and entire loathing ox food. There is seldom much 
swelling about the neck, but there is idceration of the bowels and loss 
of substance. In typhus we find costive bowels and lank flanks, except 
when filled out with solid feces ^ profuse eruption ; except in few cases, 
considerable swelling of glands of neck, but not containing true pus. 
Dissection shows increase of tissue and deposit, frequentiy in coats of 
stomach and invariably around the ilio-caecal valve; also accumulation 
of feces in bowels if they have not been relieved by purgatives before 
death. In either disease there is seldom much disorganization of internal 
viscera^ unless in advanced stages, when tubercular deposits ma^ be 
tbund in the lungs. In diphtheria we found constipation. There may 
be eruption, but this is not a uniform symptom; discharge of matter 
and blood from the nose and mouth, swelling of glands of neck, appetite 
not entirely absent, but, although the hog &es to eat, soon turns away 
from food. Dissection shows ulceration of tiiroat, exudation and inflam* 
mation of lungs and kidneys, and in advanced cases inflammation, disor- 
ganization of kidneys, lungs, liver, and spleen. In diphtheria also llie 
disease spreads more rapidly and is of shorter duration, except in cases 
of constipation in typhus, where death often occurs in a few hours. ]^ 
all three diseases we have cough, rapidity of breathing, and fever. 

Predisposing causes. — ^Included under this head are any causes which 
have a tendency to reduce the vital strength of the hog, disoider the 
stomach, or deprave the blood in any way. These causes are foul air, 
food improper in quantity or quality, bad water, filth, malaria, atmos- 
.pheric influences, scrofulous diathesis, unusual exercise and over-suckling. 
All of these causes combined cannot generate the disease, but any one 
of them, by reducing the vitality or disordering the system in some way, 
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may be the cause of the disease obtaming access to the drove. We Tnll 
consider each cause and how it can be avoided. One of the common 
causes of disease among swine is con&aement in a pen where the air 
does not circulate freely enough to carry off the carbonic acid expelled by 
the hog. The result is that from dark to daylight the hogs are forced to 
breathe an impure atmosphere. Many farmers build luxurious pens, tight 
and warm, and with an abundant ventilation only above, and abundance 
of straw below, forgetting that in such a house there is no ventilation, 
that, in fact, the breath, loaded with exhalation from the hog, is heavier 
than the air and sinks to the bottom of the pen. Even if, by reason of 
increased heat, the expired air attempts to rise^ the cold air from above 
congeals the moisture and it faUs as minute ram or snow. Otiier farm- 
ers build tight pens without any thought of ventilation and let the hogs 
pack in as they choose. In this case the air becomes very foul before 
morning with noxious gases, and if the owner would but put his hand 
within he would hardly find the air with sitfficient power to sustain life. 
I^ow. it follows that we must have the pens so constructed tliat the swine 
can have pure air, at the same time the intense cold of our northern 
winters must be avoided, and either artificial heat must be provided or 
the heat of the hog utilized to increasie the temperature where tiie sur- 
rounding atmosphere is below zero. We must remember that the nat- 
ural haunts of the species in a wild state are in the torrid zone, and that 
swine are never found in a northern climate in a wild state except where 
they have escaped from domestication and become wild— tiiat they are 
not provided with fur to protect them firom extreme cold. I^ow, com- 
mon sense teaches that when attempting to domesticate any wild ani- 
mal his natural habits — ^food, climate, and mode of life— shoidd be care- 
fully studied. Again, effort has been made by careful breeding and feed 
to change the natural form and development of the hog — ^to raise abreed 
of swine with small bone, littie muscle, and capacity for taking on fat 
while young, and these changes have been made at tiie expense of nat- 
ural s^ength and endurance. It is a common remark among farmers 
that wUd hogs do not have cholera, and acting upon this idea many 
farmers keep their hogs in large timber lots without shelter, and are dis- 
appointed to find disease appear and carry off a large proportion of the 
drove. In these cases, where the hog is not conihied and forced to 
breathe foul air, but is exposed to the vicissitudes of weatilier, witii loss 
of vital force by so-called improvement of breed, he becomes weakened 
and succumbs. I have noticed this particularly in regard to diphtheria ; 
several large droves were almost swept away in a few days, although 
they had large range, pure water, and good food. This is true of diph- 
theria i)oison, but I have never known the other fevers to attack any iso- 
lated drove having pure air, clay soil in range, and good food, unless hogs 
having the disease were allowed in the same lot. GUie confijiement of 
swine in close pens has another danger. The animal, heated by the con- 
fined atmosphere and damp straw bed, goes out at feed-call on a cold or 
rainy morning with its skin and hair damp from the accumulation of the 
gases which have congealed during the night. The cold, frosty air is a 
sudden change from the heated atmosphere of the pen, and bronchial 
lung irritation is the result. It is also wet, and this moisture, if it is a 
very cold day, is congealed, and the skin is chilled ; and thus, from this 
error in care, the animal is exposed to a double danger. To avoid these 
dangers the pen should be so constructed that free ventilation can take 
place at the top, as it is absolutely necessary in a cold climate to utilize 
the natural heat of the hog to keep the pen at a moderate temperature. 
It will not do in winter ,to have any openings below to admit cold air, 
10 sw 
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hence we must use some absorbent for the poisonous gases constantly 
being exhaled by the hog, and the best and cheapest yet known to man 
is dry clay, which will take up a large amount of gas in proportion to its 
bulk. The dry clay will also assist in keeping the hog diy and clean, 
and with reasonable ventilation above the air wiD remain quite pure. 
The plan for a pig-pen annexed I have furnished to many prominent 
stock men, and all have united in stating that it is the most perfect plan 
they have seen. (See drawing of pig-pen.) 

The lot should, if possible^ have a clay soil surface, and the feeding floor 
should have a slope of two mches to carry off the rain that falls upon it. 
By having the floor open to sun, rain, and wind it is kept clean and 
ptire; by having the lot sloping away from the pen, the rain will assist 
in keeping it clean by removing refuse matter ftbm the surface. In this 
way nature assists the farmer in keeping his pens clean and healthy. 
Ko straw or other litter should be allowed in sleeping rooms, as it wm 
accumtdate moisture and give forth noxious air at all times. Straw 
should not be allowed in the lot, as it will absorb any poisonous vaiMjrs 
passing over, and birds coming jfrom herds infected with septic disease 
will bring the matter on their feet, and it will retain its life in the straw. 
But on £y ground, even if it finds lodgment, it wiU soon be disinfected. 
The hogs should be furnished with pure fresh water in abundance, not 
only b^use it is necessary to health, but because water assists mate- 
riaUy in producing fat. On the subject of food supply there has been 
much difference of opinion, and I can only give my own views and the 
scientific reasons for them. The prime object in feeding swine is to ac- 
cumulate fat as rapidly as possible on those intended for market, to keep 
stock hogs in healthy growing condition, and to have brood-sows in the 
best condition for bearing and suckling young. Of course, to accomplidi 
these objects the stomach must be kept in healthy condition and not 
overloaded J the food must be of due variety and in suitable quantities^ 
aaid its character and quality must be' considered. For stock hogs, of 
course, green food is absolutely necessaiy. The hog cannot thrive upon 
an exclusive diet of dry com and water,- but the green food must not 
be the exclusive diet any more than dry com. If the hogs are kept on 
a clover lot, sour fermented slop should not be fed at the same time, but 
rather roots and vegetables, as potatoes, turnips, rutabagas, and beets, 
which contain large quantities of the soda salts, which the clover lacks. 
Hogs fed or com may have sour slop to advantage^ as this will assist 
digestion, and in this case prevent an undue acid condition of the 
stomach and blood. The hog's natural instinct will lead him to seek just 
what his system demands, and he will root in the ground not for the mere 
pleasure of destroying the clover-field, but to find certain salts necessary 
to health that cannot be obtained except from the ground. Then if you 
dejnive him of the means nature has furnished for obtaining these neces- 
saries of life, you must furnish him with them in some other way. 

Obser^-ing farmers have learned by experience that sickness in swine 
shows error in feed, and at once change to the opposite extreme. If 
feeding clover they change to dry com, and if dry corn to clover. This 
rule has saved many droves from being swept oft* by infectious diseases. 
But I will give a ride which I have adopted in my investigations which 
is simple, but which at once tells the fanner what general course to pur- 
sue. If the herd is not doing weU, if they do not eat well and appear 
less active than usual, at once examine the tongues of a few and notice 
the color; it* the tongues are red and contracted give sour slop or turn 
them on clover pastiu'e or on green food, and they will at once improve. 
If their tongues are large, pale, and flabby, give com, corn-meal, cooked 
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root vegetables, and ddd soda to the feed, or soda and milk, but give no 
sour slop. The large, white, pale tongue shows that the stomach and 
blood are in acid condition and need alkalies; the contracted red tongue 
shows a subacid condition, and that acids or sour remedies are needed. 
For years the farmers' journals have lauded clover-fields and advised 
keeping swine upon a clover range during the entire summer, on the score 
of economy of feed and health. As £^ as it goes this is good advice, 
and yet following this advice has been the cMef cause of the spread 
of the contagious diseases among swine. When the clover range is on 
cla^ soil, or tiie hogs have access to clay banks, and the use of rings is 
avoided, all will go well, but if rings are used in the nose, or the soil is 
exclusively black loam and no other food is furnished but the grass and 
water, or, perhaps what is worse, sour slop in addition, an acid condi- 
tion of the blood is engendered. The hog becomes debilitated and 
peculiarly liable to any contagious disease which may appear in the 
vicinity. Of course farmers must keep their swine on grass and clover, 
and, as a matter of economy, must use rings to prevent the clover from 
being rooted up when the range is limited, but they must at the same 
time study the natural habits and food of the species and supply tbsA 
food or its constituent elements in some form. The natural food of this 
class is not a vegetable diet, but they were designed by the Almighty 
so that tiiey coidd obtain those roots from the ground. When, there- 
fore, they cannot obtain them, they should be furnished in kind. As a 
role, the constituents of all grasses and annual plants are acid — ^have an 
acid reaction. Especially is this the case with clover. Boot vegetables 
have an alkaline reaction, and are composed largely of phosphates and 
soda salts. In clay soils the hogs can probably supply themselves from 
the ground with phosphates, but when confined to a black, loamy soil 
they can obtain but little or these necessary salts from the earth. A 
noticeable fact is, that no matter how wide the range the swine will 
select the bare points to root in rather than the soft loam. Where root 
vegetables cannot be obtained and hogs are kept on clover range, soda 
and lime or sulphate of iron should be given regularly. Dry com as 
an exclusive diet is not a natural food for hogs, and some additions 
should be made to the bill of fare. Turnips, potatoes, or some other 
dieap vegetable must be added to insure good health. I know there is 
a bitter feeling among many fanners against cooking or grinding com 
for food, on the score of extra expense and trouble, but I have never yet 
known a farmer abandon tlie practice when once thoroughly tried. It 
will pay any farmer to grind and cook the com fed to his hogs, even if 
that staple is worth but 13 cents per bushel. Practical fknners, who 
have made the profitable feeding of hogs a study, report that one i>ound 
of cooked corn-meal is equal to one and one-hali pounds of raw meal, 
and to Itoee of whole com, in £at-producing power. One advantage in 
feeding cooked feed is that root vegetables can be combined with corn- 
meal and cooked at the same time. Where raw com is used as a steady 
diet sour slop wiU assist in its digestion, and should be given regularly 
to prevent as far as possible the evil results of error in diet. T^ie use 
of coal, charcoal, ashes, and rotten logs in the pen assists in keeping the 
hogs in health by supplying certain chemicals needed by the animals. 
I have been thus particular in speaking of errors in diet because I be- 
lieve that this cause more than any other has helped to spread the fatal 
diseases among swine. A single hog with diseased stomach may be 
ttie cause of imparting the malady to a herd, and having thus obtained 
a foothold it may, unless prompt measures are taken, spread to the well 



DISEASES OF SWINE AND OTHER ANIMALS. 149 

hogs, which would, if it had not been for the one or two unhealthy ones, 
have escaped infection. 

The water should be clean, pure, running water, and should be within 
reach of the hogs at all times. Stagnant water, covered with green 
scum and loaded with organic impurities, is unfit for hogs to drink, yet 
many farmers furnish oidy such to their swine. Eoul air, by vitiating 
the blood, is one of the common predisposing causes of disease. I have 
already spoken of the influence of heated air on the health of swine, and 
tiie evil effects of sudden changes, but I did not mention the depressing 
influence of the foul air itself upon the animals. Swine breathing air 
loaded with carbonic acid and ammoniacal gas for half of each day can- 
not remain healthy any more than man can, and the same natural results 
will follow — ^impure blood, disease of lungs, and other viscera. A pen 
erected on the plan set forth in diagram will remove this cause of dis- 
ease. Hie dry clay is the best and cheapest disinfectant yet discovered, 
and will absorb the poisonous gases and render the air pure. Even 
though a large number of hogs are confined in a limited space, by open- 
ing l^e large doors on the south side on a clear day the sun's rays will 
diy the clay and renew its absorbing powers. 

S(^ftila is another conmion predisposing cause, and one of the principal 
causes of the large mortality in diseases of swine. I!he t^o chief causes 
of the scrofcdous diathesis are breeding young sows and in-breeding. In 
order to avoid these causes sows should not be allowed to become preg- 
nant until one year old. By that time she has matured and is fitted to bear 
young. Before that time she is growing and is immature. "Sot only the 
mother may be injured by early breeding, but the progeny will inherit 
disease, la-breeding has been largely practiced in the Western States, 
and whenever practiced it is easy to pick out the young resulting jQ^om 
this management. They were the first of the pigs attocked, and the 
post-^nortem examinations disclosed tubercular disease in every case. 
Before the close of the investigation I became so thoroughly convinced 
on this subject, that, whenever I detected tubercular dis^e in lungs or 
mesentery, I sought out parentage of tiie pig. In several droves miere 
a x>ortion of the diseased swine were the o&pring of in-bred sows and 
part cross-breed, the tubercular disease was found in the former and not 
in the latter. In-breeding is often practiced through the effort to obtain 
a perfectiy pure breed of any particular species. With but few excep- 
tions, and tiiose among the imx>orted stock, the pedigree does not extend 
back more than one or two generations, and often unwittingly the same 
blood is infused into a drove of sows, although tiie male may have come 
fit>m a distance. To avoid this grave error, I would advise crossing 
breeds, selecting carefdlly the male fix)m some special breed, as Poland- 
China, and crossing with an opposite breed in shape and habits, as the 
Essex. The finest drove I saw this year was the result of such a cross. 
Mr. Pendroy, of Monroe, Jasper county, bred two years to Essex boar 
and two to Poland-China, making a special effort to obtain as different 
blood as possible flrom that in his own herd. The herd of nearly three 
hundred head were in fine health, except some brood-sows which had 
been suckled down and were poor. These sows contracted the disease, 
but it was promptiy checked by proper measures, and did not spread to 
any extent in his drove. 

And this illustrates another very frequent cause of the contagious 
diseases obtaining a foothold in a herd of animals. The brood-sows be- 
come worn down with oversuckling and want of suitable food during 
pig-bearing and nursing, and with systems thus disordered are very lia- 
able to contract any disease in tJie vicinity. See that brood-sows have 
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root-vegetables and milk, and that soda is famished them liberally wi£h 
green food, and they will not become so emaciated and debilitated. 

Malarial influences can affect swine as well as man, and is one of the 
most troublesome and fatal of comphcations in infectious fevers in their 
first stages. The low sloughs, covered with green mold and surrounded 
with, rank vegetation, are not the most healthy resting places for swine 
or any animal, biped or quadruped, especially between the hours of sun- 
set and sunrise. The plants are giving off carbonic acid gas during the 
night, and the wet ground, loaded with organic matter, is giving off 
malaria. If the hogs are allowed to breathe this poisonous air tilieir 
blood becomes vitiated and health is impaired, as in man. Typhus and 
typhoid fever find a favorable location for incubation here. To avoid 
these two causes combined, impure water and malaria, let the drove be 
gathered in at sundown into a large pen on high ground with sloping 
sur^Bbce prepared, and kept there untU tiie morning sun has dispelled 
the x>erceptible mists. If the day is inclement the drove may be allowed 
to range two hours after the hour for sunrise. They should be famished 
pure water to drink before leaving, if they are to be confijied in arange 
with stagnant water. Many wiU say that all this trouble will entail in- 
creased expense; but it has not been found more expensive where tried. 
Swine, like any other domesticated animal, can be trained to regolar 
habits, and a drove can be trained to retarn to its sleeping place, if a 
small quantity of food is furnished them each night until the habit is 
formed. 

Unusual exerdse, which debilitates the hog and weakens his vital 
foroe, is another cause of the inception of contogious diseases. In seiv* 
eral cases which have come under my observation, choice hogs for breed- 
ing purposes were purchased from apparently healthy herds, taken on 
cars and wagons a considerable distance, and after their aarivaL showed 
signs of disease and eventually died. In a few days others in the herd 
to which they had been taken were affected, and thus the disease was 
spread from a new focus to a large number of droves. I, of course, 
cofdd not state where these hogs contracted the disease, when th^ 
started from their first home they were probably in perfect health, bat 
confined in a dose box and jolted around in a wagon, or confined in cars 
with irregular or unusual feed, and uervous excitement as additional 
causes, brought on a gastric irritation, and during these traveLs th^ 
were exposed to a contagious illness more or less intense, and their sys- 
tem being in a condition to receive and take up the poison, it found a 
lodgment, and after a stage of incubation showed itself by outwaxd 
symptoms. Hogs brought j&om strange droves should invariably be 
kept in strict quaratine for at least fourteen days, no matter how per- 
fect the bill of health they bring firom their form^ owners. !Neglect of 
this precaution has been the cause of the spread of the disease ficom 
new points, and many counties could trace the disea^ which had car^ 
ried off thousands of hogs to a single imported animal. In one county 
visited in Western Iowa, which had previously had no swine disease, an 
estimated loss of over $100,000 worth of hogs was claimed to have been 
sustained during the past year, and this d^ease stariied from a central 
point — a single imported hog. (I use the term imported as meaning 
irom a distant county, or another State.) The disease spread to the 
drove in which it was placed, and from that drove to adjoining hexAa. 
Several expensive lawsuits for damages and much ill-feeling between 
stock-men might have been avoided by attention to this i>oint. 

We will now take up the subject of treatment, which naturally divides 
itself under two headfr— iVeven^e and OnroH/oe^ Each of these oan be 
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divided into two classes, hygienic and medicinal. The -whole secret oi 
snccess in preventing the inception of contagious diseases by hygienic 
care, as has been alr^dy poiated out, can be included under two rules, 
viz., keep the system of the animal in a healthy state, and avoid expos- 
ing it to poisonous, contagious influences. We have already shown how 
the first rule can be followed with syccess — ^by fresh, uncontaminated 
air, suitable food, fresh water, seasonable exercise, and avoidance of 
low, damp places for sleeping quarters ; also avoidance of those causes 
in breediug which are known to engender the scrofulous diathesis. The 
second requires that all dead organic matter, such as straw, hay, litter, 
and other matter, which is liable to catch the poisonous fungi floating in 
the air or carried along by tiie wind, should be kept away from the 
animal. AH strange hogs must be kept in quarantine for fourteen days 
before being allowed to run with healthy herds. If tibere is any disease 
in the vicinity, especial care must be taken that no man, vehicle, <»r 
animal fiom. iniected locahties be allowed to pass over meadows whJece 
healthy hogs are allowed to range ^ and if any stream passes through 
your range from an infected distnct, the stock must be kept from. iSe 
water, as water will hold the poison and keep it alive for a considerable 
time, ^e yards and pens where the swine stay at^night must be kept 
dean of cobs or other organic matter, so that the rains can wash the 
surface clean. All swine, either brood*sows, shoats, or pigs, not jn gen- 
eral healtii, or lowing evidences of debility, should be kept away fromtiie 
drove and carefrdly treated, the causes of sickness removed and effects 
remedied. Ko medical treatment can be positively recommended as a 
preventive for contagious diseases. Bemedies may be used to correct 
any derangements of system, as has already been recommended — ^soda, 
if the tongue is broad, flabby, and pale ; acids, if the tongue is narrow, 
red, and contracted. In sows worn down witli nursing, nothing can have 
abetter effect and improve their condition more rapidly than soda and 
sweet milk or buttermilk. K the bowels are constipated, Glauber salts 
may be given in doses of one-half to one ounce to each hog, or one pound ' 
to every thirty hogs, once a day, until the bowels are acted upon. Salt 
should be furnished to all swine, in small quantities, every day. If any 
contagious disease is in the near vicinity, hyposulphite of soda in milk 
or fresh slop, given every morning on an empty stomach, offers the most 
reasonable hope as a preventive, and if tiiie disease is diphtheria or 
typhoid, belladonna should be added. There is much difference of 
opinion in regard to the power of belladonna to prevaat the spread of 
the septic diseases, diphtheria and scarlet fever. From my own obser- 
vation I base the belief that it is a positive preventive or prophylactic, 
and on that account I extend its use to swine, and have recommended 
its r^ular use in smaU doses whenever diphtheria or typhoid was prevail- 
ing. As a preventive, the following would be a good formula for general 
use: Saturated solution of hyposulphite of soda, one gallon ; tinctxure of 
bdiadonna, <me fluid ounce. Of this mixture, give one gill to every twenty 
hogs in slop every meaning on an empty stomach. Believing that all the 
oontagious diseases are received into the system through the mucous mem- 
braaote, and that any agent having i)ower to destroy these minute fungi 
before their absorption will prevent the disease, I have for years recom- 
mended the use of chlorate of potash or sulphate of soda as preventives 
when persons are exposed to any contagious diseases. As typhoid has 
but a Innited power of contagion, I cannot say positively that the remedy 
has prevented the spread of that disease ; but I have never had a second 
case occur in a family where the remedies I recommended were used 
regularly. I would therefore recommend this formula to be used once 
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a day is^here contagious digeases are in the near vicinity to diminish tbe 
chances, to the lowest point. If the tongae is pale and broad, bicarbon- 
ate of soda must be added to neutralize the acid in the stomach, also 
sulphate of iron in doses of five grains will be found useful. 

The curative treatment like the preventive must be both hygienic and 
medicaL If disease has appeared in a herd prompt measures must be 
at once taken to prevent its spread. The sick must be immediately sep- 
arated from the well. All organic matter, such as hay, straw, and litter, 
to which the hogs have access, must be burned, the lots cleaned up. and 
every i>ossible effort made to destroy contagion. The well hogs, if pos- 
sible, should be at once placed upon fresh gn^und : that is, on ground 
over which the sick hogs have not passed since a neavy rain cleansed 
the sorfiEkce. Any disorder of stomach or general system should be at 
once corrected, and at least once a day the remedy before mentioned 
should be given in slop. Each day all hogs in well herds showing symp- 
toms of dii^ase should be at once separated ftom the others. Wherethe 
season wiU permit, especially in cases of typhoid fever, keep the entire 
drove on plowed ground, and have tbe ground harrowed every day to 
insure thorough mixture of fecal matter with the soiL Keep the sick 
hogs on a dry clay floor, with free ventilation, and protected from cold 
wind and rain; feed nothing but cooked sl6p and milk, and these only in 
limited quantities, adding the medicines recommended with the dop. In 
typhus and diphtneria &e important point is to relieve the bowels as 
speedily as possible, and for this purpose castor-oil or saline cathartics 
must be freely given until the object is accomplished. Jn typhoid^diar- 
rhea is a prominent symptom, and cathartics should be avoided* When 
the animal is a valuable one and wiU repay the trouble, injections of 
warm soft water into the bowels will be found tiie best plan for mov- 
ing the same. The injections should be repea.ted until the bowels are 
wdl acted upon. In diphtheria the important point is to neutralize the 
poison as rapidly as possible, and eliminate it from the system. This 
can be effected with the sulphite and belladonna. The following will 
be found a VLBeSal formula, viz : Saturated solution of sulphite or hyposul- 
phite of soda, one quart ; fluid extract belladonna, three drachms; fluid 
extract aconite, two drachms. Of this mixture give one gill to every 
sixteen hogs five times a day, in a limited amount of milk or cooked 
slop. If the glands of neck are swollen to such an extent as to threaten 
danger from suffocation, oil of turx)entine and sweet-oil may be freely 
applied externally. By following these directions in treatment few, if 
any^ of the hogs suffering from diphtheria will die, and recovery wiU be 
rapid and permanent When a good article of the powdered herbs can 
be obtained, the following will be found preferable to the tinctures and 
fluid extracts : Sulphite or hyposulphite of soda, five pounds; sulphur, 
two pounds; i>owdered belladonna leaves, four ounces; powdered aconite 
root, two ounces; powdered elecampane, a half-pound; powdered ginger, 
two ounces, and mix thoroughly. On one pound of the powder i>ourttoee 
quarts of water (boiling); add a quart of molasses, stir and cover. Of 
tiiiis mixture give one ffJl to every fifteen hogs, or one tablespoonfiil to 
every hog, in a little m£[k,four or five times a day. The medicine should 
be kept in a stone crock or wooden bucket— not in a tinvesseL In 
typhoid fever the condition of tongue is our principal guide to determine 
treatment The sick will, as a rule, utterly r^dse f(M)d, and very little 
medicine will be needed. Oarbolic acid in milk, in doses of two to 
five drops in one pint of milk, as often as the hog will drink, or three 
times a day if given by force, will accomplish a ^od purpose if added 
to medicine, and oil of turpentine may be added as a useM adjunct If 
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the toBgue is red, muriatic acid, dilated in doses of ten drops in a little 
slop, can be given as often as the hog will drink, or the water may be 
acidulated with the acid. Where there is a large number of hogs sick 
it wiU be impossible to attend each one. I would therefore advise the 
use of these remedies to aU the sick, not attempting to treat special 
symptoms in each case. If the disease is promptly treated as above, the 
ftst symptoms of typhoid may be destroyed, and the hog will improve 
at once, but if treatment is delayed the case must run at least a nine 
days' course. Great care must be exercised in returning to soUd food, 
as this error may render a hog worthless that might have entirely 
recovered from the effects of the disease. 

Under the above course of treatment I have succeeded in checking 
the spread of tiie disease, and a large majority of the sick hogs have re- 
covered. 

Treatment of tifphus fever. — ^I must confess I have.not had any very 
flattering success in the treatment of this disease, and can only give my 
views and recommendations and the reasons therefor, hoping that some 
of my coUeagues may have been more successful. As mentioned before^ 
the bowels must be relieved either by saline purgatives or by injections. 
This is an important point, as impacted fecal matter is a firequent cause 
of death. Another important point is to keep the hogs on a large range, 
scattered as much as x>ossible, as crowding together only increases tiie 
intensity of the poison. Internally give as follows : Bromide of x>otas- 
sium, i ounce; bromide of ammonia, ^ ounce; gelseminum (fluid ex.), 
2 ounces ; aconite (fluid ex.), 2 ounces ; capsicum (tr.), i ounce ; water 
sufficient to make 4 ounces. Of this mixture give one teaspoonfnl to 
each hog three to six times a day, in milk or slops. After tiie bowels 
have been fireely moved the amount of podophyllin (may-apple) must be 
reduced. The same remedies can be obtained in powdered form and 
given in iufhsions : Bromide of potassium and ammonia, of each one- 
half ounce; powdered gelsemini and powdered aconito root each one- 
half ounce; powdered capsicum (cayenne), two drachms; powdered ele- 
campane, one-half ounce ; powdered podophyllin, two to four drachms. 
Upon this powder pour one quart of boiling wator, stir and cover, and 
give a tablespoonfnl to each hog twice a day, or ofbeher, in a little slop. 
The same medicine may be given to the well animals as soon as they 
are separated from the sick. It should be given on an emply stomach 
every morning. The great difficulty in obtaining powdered drugs is 
that most of the powdered vegetable drugs have been kept so long in 
stock that the medidiuil properties are lost, and are x>6rfectly inert. I 
would, therefore, advise the use of fluid extracts in preference to pow- 
dered medicines, u^ess a reliable article can be procured. 

ThefoUowing may be considered the best general treatment for a drove 
of hogs attacked with contagious disease : Separate the sick from the 
well ^.Tiimflls^ ; keep tlie sick on bare and fr^ti ground, not having been 
passed over by diseased hogs since a heavy rain. If constipated, see 
that the bowds are moved either by using salts, oil, or iiy ections. JPro- 
tect tixem from inclement weather,. and give internally^ if the tongues 
are large, white, and flabby, soda, hyposulphite and bicarbonate, each 
one-half drachm, sulphite iron Ave grains, belladonna leaves two quarts, 
powdered aconite root two grains, elecampane (^powdered), twenty 
grains, once aday to well and three times a day to sick hogs,*in milk or 
fresh, rich slop. K tongues are red and contracted, give water and slop 
acidulated with muriatic acid to all, and to sick hogs give bromide, gel- 
seminum, and mandrake, in regular and free doses. I would particularly 
caution tiie flEmner not to rely upon medical treatment to the exclusion 
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of hygienic care, but rather to followcarefuUy the directions set forth for 
the case of swine, and make the medical treatment an auxiliary. 

A few words may be proper in regard to worms in alimentary canal. 
I have found no species of worms wMch could be strictly included under 
the head of contagious diseases, or could in any way be called a cause 
of the disease to which swine are subject. I have seldom examined a 
hog in any stage of the disease without finding worms in some form. 
The long, round worm in the stomach, and frequently the small thread- 
worm in the csecum, have been found. These worms are natural to the 
Bwine and to aU domestic animals. They may increase in numbers and 
cause trouble, but they are not the disease or the cause of the disease, 
but rather an effect of the condition of weakened mucous membrane 
which has increased the parasite. Oil of turpentine, in milk or slop, 
given once a day (preferably on an empty stomach), will expel those 
worms when so numerous as to affect health. I have received many 
letters from farmers and proprietors claiming that the worms were the 
specific cause, in fact the disease itself, and approving remedies to meet 
l£eir single indications. I will therefore state emphatically that, in the 
dissections I have made, numbering over one hundred, I have found no 
Ibnn of worms which are not frequent in health, and have found no for- 
eign parasites of any kind that could be detected with the naked eye 
that could possibly be a cause of the disease of swine. A careful exam- 
ination of the liver, lungs, spleen, and kidneys with a powerful micro- 
scope may disclose some minute animalcula or parasite (as I said before, 
I found I could make no practical use of t^e microscope in field) ; but 
even these minute objects are but an effect, and the poison germ lies be- 
hind as the cause of the depraved system which has permitted the par- 
asite to find a home. There is one disease known as kidney-worm, of 
which I have heard almost every former speak, but I have not seen a 
specimen of the parasites, although I have dissected a number of hogs 
which formers claimed were suffering with this affection. I invariably 
found inflammation of kidneys, but no worm visible to the naked ^e. 

There seems to be a general belief among formers that rings ace a 
strong predisposing cauBe of disease, ancL instead of meeting the oppo- 
sition to this theory which I expected, I nnd that careful ol^ervers are 
willing to admit the truth of the statement, and either abandon tbe 
lin^is or furnish the foodwhichis cut off by theiruse. In Jasper county, 
which has a rolling, clay soil, and the hogs generally have extensive 
ranges, I particularly noticed the foct that, in a ride of fifteen miles 
througn a thickly-settled country, the droves in which rings were used 
were invariably sick, and in those in which they were not us^ there weie 
no sick animals. In one drove only the brood-sows were rung, and these 
alone were attacked at the time of my visit. Although this is but one 
iflolatod county, yet it furnishes food for reflection. I do not claim that 
clover does not contain potash and soda (sodium) in a neutral form. 
The claim I set forth is that this food has an acid reaction in a green 
state; that it contains an excess of vegetable add; and that cofnfine- 
ment to this diet will induce flatulency and dyspepsia in any omnivoc- 
ons animal. It is the natural food of horses, cattle, sheep, deer, and 
buffaloes, but not of swine ; and the anatomy of the hog proves the 
statement. My claim is that no omnivorous animal can remain in health 
on an exclusive diet of green clover. I append the following notes firom 
my daily journal : John Kimick, near Washington, Iowa, had a breed 
of Chester Whites, mixed with Berkshire. Pens, mthy : range, timbeE, 
wit^ clay soil and grass; food, soaked oats after they nad been taken 
sick; good water. Had ninety-four head; sixty-seven died and seyen 
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recovered ; seven now sick. Symptoms : diarrhea, prostration of strength, 
tympanitis. Dissection of one hog one year old showed great emacia* 
tion, tympanitis, little change in liver, lungs, spleen, and kidneys* 
Bowels were expanded with gas, and there were a nnmber of ulcers sit- 
uated at seat of solitary glands. The disease was typhoid fever. No 
treatment was attempted, as the man refused to follow instructions ; but 
the slowness of progress undey the rather unfavorable circumstances 
showed the slight contagion there is in typhoid, as merely turning the 
drove out on a different pasture had alone checked the rapid progress 
of the disease, although sick and well remained together. 

John V. Anderson, Washington, Iowa. Poland-China herd ; on grass 
and away from straw or manure when attacked. Soil, black loam ; wa- 
ter, open ditch ; intense heat, 99^ F., at time of attack in July ; disease 
in near vicinity, and had been in this herd three weeks. Hie owner had 
lost seventeen hogs, fifty-eight shoats and pigs, and had remaining 
thirty-eight hogs.and three pigs. The disease h^ spread gradually, and 
was killing two or three per day. The symptoms were the same as in 
last drove — ^pale, large, and flabby tongue 5 (Marrhea ; tympanitis. All 
sick. I ordered milk and lime-water, and ground cooked feed made into 
slop, and limited quantities of soda bicarl^nate and hypos]ilphite (each 
Ave pounds), sulphite iron (one pound), given at the rate of one pound 
to drove of thirty-eight hogs twice a day. Mr. Anderson reported that 
all the sick animals recovered except tlu*ee pigs, two of which were sac* 
rificed in the cause of science. This man did not aUow in-breeding ; no 
scrofulous taint was detected in dissection ; he did, however, use rings, 
which I consider were tke predisposing cause of the disease in this he^ 

W. J. Hamilt(»i, Washington, Iowa. Breed, Poland-China; feed, 
growing rye and dry whole com, with slough water for drinking. Pens 
clean, large range, but soil black loani, and rings used in nose. The 
disease had continued ten days, during which time ten had died and 
thirty-five had been attacked. Dissection of a few of the sick showed 
tubercular disease, and the gentleman stated that he had been in-breed- 
ing for some time. The same treatment was adopted as in the last case, 
but report showed no beneficial results when used with sick hogs, or in 
preventing the spread of disease. 

Amana Colony, Homestead, Iowa county, Iowa. Breed, Poland- 
China ; pens in poor order ; feed, com and slop. No disease had been 
known in the colony for twelve years. In July the agent purchased in 
Iowa City five boar pigs, and they were hauled to depot and forwarded 
on cars to Homestead when it was intensely warm. On arrival one of 
the pigs refused to eat, and was put in a small pen in breeding-house, 
where it died a few days afterward. On the fourteenth day the hogs in 
pens on each side of liie one occupied by infected hog were taken sick 
and died, and the disease gradusdly extended until over two hundred 
had died. Two of the five boars were sent to the [NTorth Amana Colony^ 
and in five days refrised food, sickened, and died ; and in nineteen days 
from their arrival the pigs in pens on each side of the one containing 
sick boars were taken sick and over five hundred died in a few months* 
In each of these cases the disease appeared first only in the pens imme- 
diately adjoining the infected pen, and afterwards spread to the other 
pens. The other boars were carried to the other colonies of the society, 
remained well, and no disease appeared in any of the seven settlements 
except the two mentioned. I visited the man from whom the boars were 
purchased, but could elicit but very little information. He stated that 
Ms " hogs had cough, as all hogs had, and that he had lost about thirty- 
five head by the intense heat, they being very fat, but that no disease 
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had appeared in his drove ; and, further, that he lost no hogs for some 
weeks after selling those to the colony.'' It may have been that these 
hogs had the poison germ in their system before starting from home^ and 
might have succeeded in throwing off the i)oison if they had been re- 
tained at home; but worry, fatigue, and confinement during excessively 
hot weatJier, in a close box in a tight car, was enough of itself to reduce 
the animal vitality to a low ebb, and give the most favorable encourage- 
ment for the disease. 

BespectfuUy submitted. 

ALBEET DTJNLAP, M. D. 

Iowa City, Iowa, December 3, 1878. 



EEPOET OP BEUBBN F. DTEE, M. .D. 

Hon. William G. Le Duo, 

Oammissianer o/Agricultwre: 

Sm : Having been appointed by yon to investigate the diseases of 
swine in this locality, I entered upon that duly August 1st, which duty- 
was to extend over a period of two months. Having performed that 
duty to the best of my ability, I now proceed to make a detailed report 
of my investigations. 

Having carefully noted the origin and spread of the epidemic among 
swine in this county, which first made its appearance on the fann of 
Mr. William Olfera in May, 1877, the report I am now to maike will 
commence at the time when, trom. that starting point, the disease has 
become quite universal in tms locality. 

In order to thoroughly understand the cause of the disease, I will 
commence at Mr. O'Mera^s farm. He is situated on the bottom-lands of 
the Illinois Eiver, close to the bluff, which rises some 60 or 70 feet. His 
hog-yard, which comprises about one acre, is close to the Chicago, Bock 
Island and Pacific Eailroad, so that his herd was exposed to any conta- 
gion that might be transmitted by moving stock-trains. An instance of 
this kind occurred in the case of Mr. A. Holderman's herd, which was 
attacked about one month ago. There was no diseased herd within sev- 
eral miles of his place, but the same railroad passes through his faxm. 

The same condition is seen againin this town near the stock-yards of this 
railroad. Pigs confined in pens near the stock-yards have been infected 
in the same maimer. Also on the Chicago^ Burlington and Quincy Bail- 
roacL where the railroad crosses the Illinois and Michigan Canal, a Mr. 
Loudergrau had some pigs confined in a pen close to the railroad. The 
trains stopped directly opposite his pen to take in water, and his pigs 
became diseased. As it is a well-known fact that these roads have be^ 
shipping diseased hogs, it appears quite evident that these points be- 
came infected by disease transmitted by the raikoEuls, and also by wag- 
ons transporting hogs to market. 

Owners of hogs, as soon as the disease attack their herds, and some- 
times before, sell all fat animals, hauling them to market in wagons. 
All along the road thus traveled herds vnll take the disease, and it is 
probable that the herd so attacked is infected by hogs thus transported. 
This is evidenced in the manner in which it is distributed, as one head 
will take it, and then it may pass two or three &rms before another one 
is infected, and this peculiarity of attack is only observed on roads over 
which diseased as well as dead hogs are hauled. When not earned in 
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this or some similar manner, but left to its own natural course, as a rule 
it moves steadily along, taking in each farm in turn. There are but few 
exceptions to tins rule. 

In the northern part of this county it is particularly observed on roads 
over which dead hogs have been transported that hundreds of animals 
are suffering all along the line of these roads with the same peculiarity 
of attack as is witnessed by the Uve diseased hogs passing. In view of 
these facts, it is fair to presume that Mr. O'Mera^s herd contracted the 
disease from the stock-trains on the Chicago, Bock Island and Pac^o 
BaOroad. From tliis herd it began to spread to the adjoining fEums, 
going up the bluffs to herds on &rms situated along the bluff. 

In June, 1877, it struck Mr. A. Strawn's herd, and he lost very heavily. 
West of Mr. Strawn's it attacked Mrs. Hardy's herd, and she lost nearly 
all. The next farm west, which was only separated by a common board 
fence, on each side of wmch hogs were confined, it did not attack, and 
the owner attributed his immunity to adding sulphur to the swill fed his 
hogs; but it went east, taking several fEirms, and was only arrested for 
want of material to prey upon. 

From Mr. O'Mera's it crossed the Illinois and Michigan Canal, and 
.extended east and west up and down the Illinois Biver. 

Mr. J. Delbridge had a herd of young hogs, which he sold late in the 
Ml at an auction sale. At the time of &ale it was not supposed that his 
herd was affected, but the heard adjoining his had been dying for some 
time. The sale was made, and different parties purchased the pigs, took 
them home, and placed them with their own hogs. In a few days after 
it was noticed that these pigs were diseased, and every herd in which 
they were placed, without a single exception, was attacked by the dis- 
ease in question. In the herds thus contaminated the disease ling^^ed 
imtil the spring, but it did not spread much until warm weather, and 
since the growm of vegetation became rank it has spread all over the 
southern part of the county, destroying not less than |50,000 to $70,000 
worth of hogs up to this time, and it is still raging. One great source 
of spreading the disease is observed by the small pigs wandering to the 
herds of adjoining farms, and thus hnporting the malady. Farmers 
usually confine their hogs in lots only sufficiently fenced to keep in fhe 
large ones, hence the small pigs readily escape and gain access to other 
hei^ Many farmers tell me that when their herds are sick they do not 
know what becomes of the small pigs, as they all disappear and seldom 
return. When asked if they know how their herd contracted the dis- 
ease, they very frequentiy answer, "Well, one morning I noticed a 
strange pig in my herd which was sick, and in about ten days or two 
weeks mine began to die." Another instance proving that the disease 
is transmitted by tiiose infected occurred only a few days ago. Mr. 
Dunlavy, who lives north of the Illinois Biver, in Ottawa township, 
purchased five pigs from a Mr. Poundstone, who lives in the infected 
district south of the river. Soon after Mr. Dunlavy placed those pigs 
in his herd he noticed they were sick. Two of them soon died, and this 
morning he tells me he has lost seventy of the remainder of his herd 
and all his small pigs; also lost eleven of his fat hogs. He had one 
hundred and ten he^, all told. Mr. Poundstone tells me he has lost 
his own since seUing those to Mr. Dunlavy. 

The same rule holds true by placing well pigs in a diseased herd. In 
March last three well pigs were placed in a diseased herd, and in a short 
time they were taken sick. This shows that the disease retained suffi- 
cient vitality tiirough the winter to impart itself in the spring. I care- 
fully examined three of these cases, and found the disease a typical casei 
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Only one of tbem had then died. I might go on and illnstrate by a good 
many examples to prove the contagiousness of the so-called hog-cholera. 

The mycetic theory, which is now so popular among scientific men, and 
which ascribes the cQsease to parasites of the lowest form and smallest 
size, would seemingly offer the only explanation for this disease. It can- 
not be a toxic poison, as no one has ever been able to demonstrate an 
organized poison as a cause of any contagious disease. The lowest forms 
of organisms live in the air and in water as weU as when attached to sdid 
bodies. A speci&c germ, a favorable medium of development, and con- 
tact with the animal to be infected are fundamental conditions for the 
development of the disease and its difiusion; and every purturbation^ 
every solution of continuity in the chain of these factors of development 
may prevent or lessen its destructive action. 

From numerous observations I am convinced that the moving of dead 
i^.Tiinna.ia does not import the disease as readily as do the live ones. I am 
.led to believe that putrefaction diminishes the capacity for infection, and 
that the bacteria of decomposition is destructive to the germs of the dis- 
ease. It is a well-known fact that one low form of organism is destruc- 
tive to another low form. Climatic influences have but little control. I 
think that warm weather acts more favorably to the formation of the 
infecting germ. Along belts of timber it readily spreads j it also ex- 
tends out on the prairie where the growth of vegetation is luxuriant. 
Contact of diseased with well animals import^ it under all circumstances, 
dimate having no influence to prevent its spread. As to diet and care, 
it matters not how weU or how poorly fed, or how cleanly kept, if such 
well-fed hogs come in contact with the disease, they are as sure to con- 
tract it as tiiose that have no care. Where not caused by other means, 
tiie prevailing wind gives the direction or march of the disease. The 
greatest distance that it has been carried by the wind, in any well-au- 
tiienticated case that has come under my observation, is two iniles. As 
a rale, a greater or less number of animals in every herd will escape the 
disease, or have it so lightly as not to interfere with their doing well. 

It appears that quantity as well as quality of the germ, and aptitude 
of tiie animal to receive it, are the conditions which influence contagion. 
Some ftTiimiiift possess an absolute power of resistance. Trousseau says 
tiiiat ^^ there are individuals who pass unharmed through every kind of 
an epidemic, be it influenza or cholera, scairlet fever or measles, small- 
pox or l^hoid fever. There are individuals whom it is impossible to 
affect with the vaccine virus ; inoculate them twenty times, and you wOl 
obtain no result. K I may use the expression, ^the soil is barren,' and 
in it the seed cannot germinate. There are others again in whom the 
power of resistance is only temporary. It is in general difftcult to And 
out the condition upon which this power of resistance depends. It is 
known that the ability to resist contagion varies with the age of the in- 
dividual. There is less power of resistance in the youth than in the old 
man. One attack of a contagious disease generally confers complete 
inununity from any subsequent contamination. Occasionally it may be 
repeated, but these exceptional cases do not at all invalidate the general 
rule.'' 

The same writer stiU further says : " It would appear that virus or 
morbific matter, upon its entering tlie economy for the first time, puts in 
motion all therein that is fermentable, and so thoroughly destroys it 
that the leaven — ^the contagion — ^when introduced again, finds nothing 
whereupon to exert its action." 

Wilson says : *' That in every epidemic there is always a great variety 
in the gravity of the disease, some cases being very serious, others very 
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(flight, without any apparent caase for such difference. Sometunes an 
epid^nic begins with moderation and closes with severity, and vice veraaP 

Trousseau holds: "That every contageous disease must have a spon- 
taneous development, as contagion necessarily implies the presence of 
two individuals, one the giver, the other the receiver, of the morbific 
germ.'' This remark he follows by another which modifies it: " While 
there is every reason to believe," he says, " that at present there are 
some diseases, such as syphilis, small-pox, and measles, that are always 
reproduced by contagion, there are other maladies wjfdch we see arise 
spontaneously." 

I believe it is now generally conceded that all diseases that pass 
through a regular period of incubation are contagious or infectious, and 
that tSey depend upon a morbific germ for their development. In sev- 
eral of the contagious diseases the morbific germ has been discovered 
by the microscope, and in all probability the morbific germ in all conta- 
gious diseases wUl yet be discovered, as has already been the case in 
the measles, smaU-pox, whooping-cough, scarlatina, typhus and l^hoid 
fevers. 

Lubermeister, in his introductory remarks on acute infectious diseases, 
says " that a peculiarity of infectious diseases, which they have in com- 
mon with the poisons proper, or intoxications, but by which they also 
differ in the most marked manner from ail other diseases in their spe- 
ciflcness, which dxows ItseK in the fact that always and under all cir- 
omnstances a given kind of disease is solely due to a given kind of 
morbid agent or cause. There is no such constancy between cause and 
manifestations in other diseases. Exposure to different degrees of cold 
win produce different affections. • * ♦' On the other hand, vaccina- 
tion with the virus of variola only produces variola, if any disease at 
aQ is produced by it ; vaccination with the vaccine matter only produces 
vaccinia ; the infection from a patient with measles only produces mea- 
sles, and never anything else, and vice versa. Whoever, therefore, is 
idDfected with small-pox, measles, syphilis, &c., is certain that he has 
taken the disease by becoming infected with small-pox, measles, syph- 
ilis, &c., and of no other disease. In infectious diseases the predis- 
posing cause, which in most other diseases plays a more important part 
than the exciting cause, is to be considered only in so far as it may de- 
termine the severity of the disease. The kind of disease is entirely in- 
dei>endent of it. various physiological conditions may induce other 
pre-existing affections, and are influential in so far as they may increase 
or diminish the susceptibility, but the kind of disease will not be de- 
termined by it. 

"Through the longest series of generations diseases preserve their spe- 
dflc chai^cter with the utmost persistency, and if at times some of these 
characteristics are not brought into complete maturity, owing to an un- 
fibvorable field for their development, they assume them again as soon 
as they are planted in favorable soil. The weather, the period of the 
year, tiie climate, the conditions of the soil, &c., conduce to, or prevent 
the spread of, an infectious disease, but they never change the nature 
of the disease. The kind of diet and all other physio-chemical influences 
act indifferently with regard to the nature of the affection, and one in- 
fectious disease is never changed into another. The doctrine of specific- 
ness would arise, as a necessary consequence, from the hypothesis of a 
contagion vivum, even if it were not already proved by the facts. From 
the specificness of infectious diseases we naturally conclude that they 
never arise spontaneously, but are dependent upon a transmission or 
continued propagation of the diseased person," 
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When a hog is attacked by the disease in question, the first thing that 
is usually noticed by the owner will be that it has refused its food ; it 
walks slowly along with its nose to the ground. The attack may or may 
not be preceded by a cough, but a cough is usually noticed in starting 
the animal fi:om its resting place. It is inclined to hide itself in its bed- 
ding. Sometimes a distinct chill will be noticed, the animal shivering 
or shaking like one with ague. There may be bleeding at the nose, also 
bloody urine. The bowels may be loose or costive. Usually in small 
pigs a diarrhea TfiU be observed, sometimes quite severe and producing 
pains. Yomiting is often present, and many cases, especially among old 
hogs, where this is the case, they recover, while others in the same herd 
that do not vomit or have dia^hea die. In many herds quite a per- 
centage of all that have an active diarrhea recover, while in other herds 
that are not thus affected, nearly all die. A swelling of the fetce. ears, 
watering of the eyes, increased saUva, and also increased discharge from 
the nose, are all symptoms of the disease. The genitals in sows will be 
frequently swollen; an eruption over the entire body; in some cases 
quite red, in others dark discolored spots appear. Some limp off as if 
lame in all the feet ; others only in one foot. Some are attacked by 
convulsions. The fever runs high for four or Ave days, if the animal is 
not sooner destroyed. In jGact, all the tissues of the ammal suffer more 
or less as though the poison affects all. The mouth and throat often 
have a diphtheritic appearance, and bronchitis and inflammation of the 
lungs supervene with pleurisy. On post-mortem examination during the 
period of incubation you will notice the capillaries of the lungs already 
inflamed and bursting. Later^ a circumscribed interlobularinflammation ; 
still later, gangrene of the lungs. The liver may be inflamed, also the 
mucous membrane of the stomach and intestines. The kidneys some- 
times present traces of inflammation ; in some the peritoneum with slight 
effusion into the abdominal cavity. The temperature during the fever 
often runs very high, from 107^ to 108^ F., but some time before death 
it decreases. The same or nearly the same temperature will be observed 
morning and evening. There are exceptional cases that have come under 
my observation. 

Among the affections of the nervous system is an inflammation of the 
meninges with rigidity of limbs, spinal meningitis, muscular paralysis, 
and convulsions with eclampsia. 

Among inflammations may be mentioned that of the pericardium, gan- 
grene of the lungs, interlobular inflammation of lungs, abscess of lun^ 
peritonitis and inflammation of mucous membrane of tne stomach and in- 
testines, liver, and spleen. The inflammation of the stomach and intes- 
tines is of a catarrhal character, sometimes moderate and sometimes 
severe: diarrhea with intense pain: bleeding from the kidneys: abor- 
tions by sows with pig ; also abscesses in subcutaneous tissue. A hem- 
orrhagic condition manifests itself by bleeding about the ears ^ inflamma- 
tion of pleura with adhesions of a fibrinous character, but no effusion into 
the pleural cavity. 

Aggregating a large number of cases in the same herd, you will find 
all the tissues diseased, but more particularly the lung tissues and the 
mucous membrane of tiie intestines. 

I saw one case that had survived the acute attack that in two months 
terminated by taberculosis and ascite; gangrene of tissues in hams and 
about the face; inflammation of fetlock or ankle joints, involving liga- 
ment and bone. In observing a diseased herd of several hundred head, 
you are impressed with the fact that the infectious poison invades all 
the tissues to a greater ox les9 exteQt, lu pne hog it will be noticed 
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that the brain or spinal cord is the point most severely attacked ; in an- 
other, the mascnlar and ligamentous tissues sufier ^ another, the bowels 
receive the attack, but all ending alike, witii a destruction of lung tis- 
sue. The whole course of the attack very much resembles the effect pro- 
duced by an epidemic of measles, and quite similar to typhus fever in 
man. 

The flrst herd that I visited after receiving my appointment was Mr. 
J. Follet's, of Beer Park. Mr. Follet had a herd of six hundred head, 
lai^o and smaU. They had been dying for three weeks. He had been 
giving kerosene and lime in their drinking-water. The herd was a 
mixed breed of Berkshires, Poland-Chinas, and Chester Whites. Two 
years ago he lost nearly his whole herd. His pasture was woodland 
prairie, traversed by ravines, so that every rain washed the ground, es- 
pecially his feeding-ground. The water to drink was from a spring, 
pumped into a trough by a windmill, and the trough was so constructed 
that they could not get their feet into the water. This herd was well 
sheltered from storms and sun, and their sleeping places were scatter- 
ing <5ut-buildings, so that there was no crowding together. 

I advised him to continue lime in watsr, and to disinfect thoroughly 
with carbolic acid and chloride of lime, and to give sulphur, soda, bi- 
carbonate, and salt, wMch he did ; also turpentine in swill. The ani- 
mals soon ceased to die, and he saved nearly all of his older hogs which 
he had wintered over and a few of this year's pigs. One hog, whenever 
it found a dead pig, would at once eat into its entrails and devour the 
whole internal viscera. This hog thrived finely. 

Joseph Watts, who had a large herd, lost a great many hogs. They 
had been dying for about the same length of time. I advised the same 
course as with Mr. FoUet's, but I cannot say that any very satisfactory 
results followed. His herd nearly aU died, and out of one hundred and 
fifty head he saved only thirty. 

Mr. Henry Green's herd had, since May, been running on a timothy 
and clover pasture, through which ran a creek. They had no com. 
His year-old hogs began to die first, then the breeding sows, and lastly 
the pigs. He disinfected very thoroughly with carbolic acid, chloride 
of lime, and lime. As he had a very choice lot of Poland-China hogs, he 
was very anxious to save them. He sold what pigs would do to go to 
market., but with all his care by changing lots, turning into his corn- 
fields, G5C., he saved only four or five head. 

In this herd I separated a few sick ones and placed them by themselves 
and gave fluid extiract aconite to control the fever ; but the results were un- 
favorable, as those thus treated finally died. A few others I gave a physic 
of mandrake with like results, losing all or nearly all the small pigs. I 
will here remark that but few of the farmers tiiat have large herds know 
anywhere near how many small pigs they have, as they only count the 
larger hogs. Mr. Watts thinks he has lost a hundred small pigs. 

Mr. Kockwood's herd is confined on an adjoining farm to JM&. Green. 
He also had a very choice herd of Poland China hogs, numbering one 
hundred and sixty-five, ninety large ones, seventy-five spring pigs. He 
sold twenty-two large ones after his herd was taken sick, lost thirty 
large animals, and has only five or six small pigs and thirty-eight large 
ones left. He used soda, turpentine, sulphur, and kerosene after the 
herd was taken sick. Fumigated once with sulphur, and regrets he did 
not repeat this process, as, he says, " after doing that they appeared so 
much more lively." I made severBl post-mortem examinations in all these 
herds with like results. 

Talman and Ed. Libby's herds were in a woodland pasture, with 

1^ fiw 
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plenty of good water. Previous to turning out to pasture this spring he 
fed salt, sulphur, and wood^ashes combined. As soon as he discovered 
the herd was sick he took them from the woodland pasture and divided 
up the herd, placing some in a yard and some in an orchard, and others 
in an open field with straw stacks in it, and upon iny advice gave salt, 
sulphur, soda, and turpentine^ disinfecting with carbolic acid. 

On the 6th of October I visited his herd and found he had only lost a 
few of his hogs, and these were mostly small pigs. He said he '^ never 
had hogs do any better than they are now doing." Ho contiuues the 
sulphur treatment. 

Michael Eyan's herd consisted of only six shoats, which he had win- 
tered. They were running in a pasture of timothy and clover ; grass 
tall ; clear stream of water 5 hedge fence for shelter. When I visited 
the lot I found them lying in tall grass, and all sick. His farm a4Joins 
that of Mr. Kockwood. One half died. ISo treatment. 

Mrs. David Strawn has a large herd, which she fed sulphur, copperas, 
and salt up to three months ago. She has commenced this treatment 
again. This herd lost heavily. The surroundings in the way of sleeping 
places were rather bad, being old straw stacks and dirty sheds ; but 
tiiiey had a good pasture with plenty of spring-water for drinkinig, Mrs. 
Strawn's hogs being in very fair condition, she shipped all that were not 
sick. She lost most of her small pigs. Just in this neighborhood ttie 
disease appeared to be more fatal than in any other locality in this sec- 
tion. 

John Craig Morr's herd consisted of thirty large and twenty small 
animals, and were confined in woodland pasture. He lost three large 
and six small hogs. He gave sulphur, copperas, and wood-ashes. 

Isaac Seed's herd was confined in an orchard and open-lot pasture. 
He had five old hogs and seventeen young pigs. OnCe a week he gave 
fine soft coal, wood-ashes, and salt, with occasionally a little sulphur. 
He lost both large and small animals; has only two left. 

John Goss had a herd of seventeen and lost twelve ; the remainder 
had the disease, but got well. He bought seven more and put them in 
l^e pen two months after, and they did not take the disease. 

Joseph Black's herd is situated just across the road south of Mr- 
Henry Green's. Mr. B. put sulphur and asafetida in his swiU^barrel, 
and disiofected with chloride of lime, and saved a large number of his 
pigs and nearly all the older hogs, while Mr. Green lost severelv, and 
the only difference in care and situation conmsted in Mr. Black com- 
mencing treatment before his herd was taken sick. I saw no reason why 
Mr. Black should not have lost as many as Green or Bockwood under 
the same conditions. 

Mr. Black's herd was in a timber and prairie pasture, cut up by ravines. 
He had seventy-five head, and lost five old and half his young pigs. 
He gave lime, sulphur, and wood«ashes. 

Richard Smith, living on the south bluff of Blinois River, had seven- 
teen hogs, a year old, and thirty young pigs. An old animal and a 
young pig were the first to die. The pig weighed from 75 to 100 pounds. 
The old animal was a sow with sucking pigs. All the pigs died, and 
in ten days more other pigs began to die. After he had lost four he gave 
one sow nitrate potash in water and she recovered. I advised asafetida, 
sulphur, and soda, with turpentine, in swiU. After he commenced this 
treatment he lost no more hogs. Mr. Smith says, "Every time I give 
turpentine I can see that that opugh gets better." 

Mr. Gentlemen's he??d was treated with a secret remedy by a Mr. Sut- 
ton. Mr, Sutton claimed specific treatment. Be also treated some of 
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Mr. Watts's and E. C. Lewis's herd, but they report no particular success. 
Mr. DunLavy also employed a patent-medicine man to treat some of his 
hogs, but he says '^ His medicine does not amount to a row of pins, if 
the government did give him a patent." 

Mr. Kewell's herd, at Deer Park, was treated with bi-sulpbite soda, 
but without success. He then changed to sulphur in swill, and there 
was mai^ked improvement. On October 11th Mr. Newell reported that 
this last treatment succeeded aycU. In all cases where carbolic acid has 
been used for disinfecting purposes, parties so using it have added some 
to tiie swill in trough. One litter of pigs which I treated entirely with 
carbolic acid passed the acute attack, but linally wasted away and died. 
On post mortem examination I could not discern any immediate cause of 
death. 

Cornelius Sullivan, living in the outskirts of the city of Ottawa, had 
three large and six small pigs taken with the disease. At the time I 
saw the lot he had lost two large and one small one. I gave him bro- 
mide ammonium, but have not yet heard how it acted after the second 
day of administration. He said then that he could see no difference. I 
gave the same remedy to Mr. Thomas Toombs and a Mr. John Hickey, 
but have not yet received any report from them. 

Mr. Hunt tried a remedy administered by Dr. Dunlap, of Iowa. At 
last accounts they were still dying, but he says he thinks it helped tliem 
some. 

Many have used tar as a preventive quite freely with more or less 
apparent advantage. While nothing gives entire immunity, yet herds 
in which this disinfectant has been used do not suffer so severely as 
others not so treated. 

Abner Strawn had a very fine herd of Berkshires. He is largely 
engaged in raising fine stock, and is fitted up with every convenience 
for feeding and sheltering it. Still he lost very heavily. The widow 
Hardy directly west of him lost all but one or two of her hogs, but in the 
next herd west of widow Hardy's, owned by Mr. Duffy, which was only 
separated by a common board fence, not one died. He fed sulphur 
mixed in swill. This was in the summer of 1877. This year the disease 
is not in that locality, and what few animals Mr. Strawn had left have 
done well, and .he has raised some very fine pigs from a sow and boar 
that had the disease last year. A Mr. Degan has also raised a fine litter 
of pigs from a sow and boar that came very near dying last year. I 
have seen several instances where those that had passed through the 
disease and were used for breeding purposes have done well, I met 
with one case, that of Mr. Goss, who says that he did not succeed in 
raising pigs from parents that had been affected, but the cause may have 
been in the boar, as he made no further test. 

Peter Donlavy, situated north of the Illinois Eiver, imported five 
sows and introduced them into his herd the latter part of August. He 
purchased of a Mr. Poundstone, whose herd it has since been proven was 
infected at the time, as they subsequently died. As Mr, Donlavy was 
situated in a neighborhood where there was no disease pending, I desired 
to make an effort to quarantine the disease and confine it to his herd. 
BTow, at the present writing (October 8th) it has not spread to any ad- 
joining farms. His nearest neighbor is eighty rods away. Mr. D. has 
disinfected thoroughly and continuously with a solution of crude car- 
bolic acid, a tea-cupfdl to a pail of water, using a sprinkling pot to sprinkle 
his hogs and yards, sleeping and feeding places. ' 

If it can be established that the disease can be quarantined, then I 
think we have made a move in the only direction with which I have any 
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knowledge by T^hich we can prevent its spread, unless the government 
will do as England did with the cattle plague, kill every infected hog 
and pay the owners a part of the loss, and thus stamp it out. Certain 
it is that some stringent measure should be used to prevent trans- 
porting diseased animals. As long as railroads are allowed to ship, 
or owners to sell, diseased animals, just so long will we have the disease 
spreading over the country.. Theloss, startingfo>monecontaminatedspot 
in this country by transportation by rail of diseased hogs, has cost this 
coimty tiiis year already not less than seventy-five to one hundred 
thousand dollars. Some place the figures much higher. The loss is not 
only to the owners immediiately, but in the future. When it shall become 
universally known thatdiseasedanimals are beingcontinually slaughtered 
and packed for shipment, when Europe shall learn that we are sending 
them cholera hog-meat to eat, then one of the greatest sources of rev- 
enue to this country will be 'seriously damaged. It is a notorious fact 
that the stock-yards in Ohicago are full of diseased animals. Gommis- 
sion men say that they are selling that class of hogs for slaughter- 
ing and packing, and think nothing of it. I know that in the ya^ds in 
this town hogs die from this disease, and as well hogs are put into the 
yards preparatory for shipment, they will, of necessity, contract the mal- 
ady. They are sent to market, and about the time they should be 
slaughtered are taken sick. I know this is not a very pleasant picture 
for tiiose that like a steak of ham with eggs, but it is a true one, and 
when Oongress can only appropriate the pedtiy sum of ten tiiousand dol- . 
lars to aid in trying to stop this annual loss of twenty or thirty millions 
of dollars' worth of propwty, I want every Congressman to just reflect 
that almost everything he eats has a little lard in it, and that every time 
he calls for ham he may be eating a piece of cholera hog. I do not feel 
competent to present this subject in the light it ought and deserves to 
be presented. If we wish to preserve this industry the matter must be 
grappled with vigorously and with no stinted hand, and prosecuted 
until the last vestige of this disease is swept firom this country. 

I have used by way of experiment nearly all the articles recommended 
in your circular, but the time of observation is so limited I cannot yet 
report results that would be of any practical information to the govern- 
ment» Owners of hogs were willing to pay the expense of m^icines 
themselves, and I have to thank those gentiemen who have kindly and 
eamestiy seconded my efforts to arrest the disease, and at the same time 
try to obtain information in regard to this terrible scourge. In sum- 
ming up I do not deem it necessary to give a history of each individual 
herd tiiat I have seen, as those mentioned are types of them all. 

As to treatment, I am led to the conclusion that the use of disinfect- 
ants offers the best field for success. The use of turpentine for the cough 
acts better than anything I have tried, and when given early, I think, 
very mueh mitigates the severity of the disease. A mild laxative like 
sxdphur also acts well; besides, it has the additional advantage of being 
destructive to low forms of organisms. Alkalies during the attack are 
certainly beneficial. Frequent changing of the location of the herd and 
stamping out every sick pig will, in the end, save money to the owners. 

I hope, now a beginning has been made, that Congressmen will see the 
importance and resd necessity of following up this small beginning until 
it is thoroughly ascertained what must be done. K it proves, like most 
contagious diseases, largely uncontrollable after the animal has onoe 
been attacked, and must have its own run, then we must turn our at- 
tention to eradicating the plague by more expensive and radical means. 

Such legislation in regard to transporting diseased animals, or the 
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sale of them by owners, or the killing of all animals that have been ex- 
posed to the (Usease, must be enacted as will effectoally pnt a stop to 
the spread of it over this country. 

I am, very respectfully, your obedient servant, 

BEUBEN F. DYEE, M. D. 
Ottawa, III., October 1, 1878. 



EEPOET OF DE. ALBAN S. PAYNE. 

Hon. Wm. G. Le Duo, 

Commissioner of Agrieulture : 

Sib : My description of this disease (so-called liog-cholera) will be con- 
fined to its history as it invaded that beautifiil section of country lying 
between the Blue Eidge and the Catoctin chain of mountains, in Vir- 
ginia, during the summers of 1869-?77-'78. 

GENEBAL GONSIDEBATIONS ON GONTAaiON. 

Before speaking of the endemic and epidemic disease under considera- 
tion, genendly known as hog-cholera, although a palpable misnomer, I 
will offer a few remarks upon the subject of contagion. This is always 
a question of paramount importance, not only to the investigator of dis- 
eases, but to the people at large. One great difficulty in arriving at a 
definite conclusion as to the contagion or non-contagion of a disease, I 
am persuaded, arises from the too great latitude given to the definition 
of the word contagion by the older and more systematic writers. In the 
sense in which tiiis term is used at the present time it strikes my 
mind as being too vague and indefinite. The same objection may 
be urged against the term infection. For if you mean to signify 
by the term contagion a disease that transmits disease fi*om one 
subject to another by direct contact, without the assistance of any 
susceptibility or predisposing cause on the part of the patient, 
I should then contend that very few epidemic or endemic diseases were 
so, strictly speaJdng. But if you mean by contagion to signify a disease 
from which exhalations or emanations may arise during its progress, 
capable of exciting a similar disease in those exposed to &e influence of 
the noxious exhalations, or rather deoxygenizing emanations, then I 
will say that most of these epidemic and endemic diseases to which man 
and the domesticated animals are equally liable are more or less conta- 
gions. For here you have an exciting cause furnished by a foul deoxy- 
genized atmosphere and a predisposing cause furnished by a weakened, 
impoverished system from improper food, bad water, or from the want 
of proper protection from inclement weather, or from sudden climatic 
alternations, causes sufficient of themselves, under certain circumstances 
(which we call epidemic influences), to produce disease in man or domes- 
tic animals. Infection is as unfortunate and indefinite a term^ nor 
are the terms "specific" contagion and "contingent contagion, as 
defined at the present day, by any means explicit. In my humble opin- 
ion fevers are a unit, varied in their character by surrounding circum- 
stances ; that is, in a temx>erate climate a remittent bilious fever becomes 
yellow fever in a hot climate when the temperature of the atmosphare is 
at its acme of power. The theories of ozone, " disease germs,'' micro- 
cocci, &c., are very plausible in tiieory, but they have yet to be proven. 
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Gontagious diseases are produced either by a virus capable of causing 
tibem by inoculation, as in small-pox, or by miasma proceeding ttom the 
sick, as in the plague, measles, and scarlet fever. Ko two physicians 
agree as to which Sseases are contagious and which are not. The con- 
tagia of the plague and typhus, especially the latter, is denied by many. 
It seems probable that a disease may be contagious under certain cir- 
cumstances and not so under others. That is, a case of ephemeral fever, 
fever of acclimation, the mildest form of fever known to the medical 
profession, arising from cold superinduced by §udden and decided 
climatic alternations, may^ if the patient is kept in a dose, foul condi- 
tion, be converted into a disease capable of producing emanations which 
will reproduce a similar disease in those exposed to them, and with 
great Virulence. Ephemeral or camp fever is almost sure to manifest 
itself in cases where large bodies of healthy men are brought into camp 
from different sections of the country. This is equally apt to be the 
case when you bring together healthy young animals from different 
parts of a country, even if from different parts of the same comity. We 
know this much; but how much this materia morhi weighs, what its 
color is, how it smells, are to us secrets yet hidden from our view. We 
know that if a man has fever and it intermits he becomes cold and 
shakes; we say he has "intermittent fever," "dulls and fever," "ague 
and fever," and we know if he has a long continuance of this kmd of 
fever, one of the organs of his system (the spleen) is apt to become 
enlarged, and this is about all we really do know as yet, because no one 
has seen, weighed, or smelled the peculiar miasma which datises inter- 
mittent lever. 

I noticed two jEacts which threw important light upon this subject of 
hog-cholera in this Piedmont country, viz., that recently the larger por- 
tion of the sick hogs were under twelve months of age (shoats), and de 
larger iK)rtion of them were taken sick while eating the com after cattle 
which were being fattened for market. The popular name given tlds 
disease is, as I have before said, a palpable misnomer. If I am correct 
in my diagnosis — ^and I think I am — ^it is Rotheln, or Butch measles, and 
should be classed with the exanthemata, along with erythema, erysipe- 
las, rubeola (mea^iles), roseola, scarlatina, nettle-rash, and the artifl- 
dai exanthemata. The young hogs being mostly the ones affected, 
strengthens the hypothesis of its being an eruptive fever. As fer l^k 
as 1852 1 recorded the fact that I considered epidemic tonsilitis (Botheln) 
as the most frequent epidemic disease to which Piedmont, Va., was lia- 
ble, and that this arose from the moist and variable character of the 
climate. I have since seen nothing to make me change this opinion, 
but much to strengthen and confirm me in this theory. Horses^ hogs^ 
cattle, and sheep are as susceptible to disease from exposure to cold, 
rainy weather, and to sudden climatic alternations, as the human fiaanily ; 
probably more so. They suffer from exposure to cold as easily, and are 
as much given to catarrh or cold as the human race. 

A disease peculiarly liable to be felt by the young of both the hnman 
and animal race, yet no age, sex, or color affords any certain protection 
from this epidemic disease, called Rotheln, or German measles. In my 
opinion^ then, this so-called cholera is no cholera at all — ^hasnot a single 
choleroid symptom, as the bowels are invariably constipated until moved 
by medicines, or give way under the last throes of speedy dissolution ; 
but that it is rather a fever prevailing in an endemic and epidemic form, 
subject to all the natural laws governing fevers, from its inception to 
its termination, in restoration or in death, and more closely resembling 
scarlatina and scarlet fever than any other of the varieties of the anginose 
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^xauihemata. and. is now known to some of the medical profession as 
Botheln^ or uerman measles. 

I will now proceed to give you a short history of the so-called hog- 
diolera as it appeared in that section of country known as Piedmont, Vir- 
ginia, during the fall of 1877 and during the spring of 1878. In the fall 
of 1877 hog-cholera, so called, made its apppearance in that section of 
country lying south and east of the Bull Bun Mountains, and the losses 
by death reached an aggregate of 85 per cent, mostly young animals, as 
I learned from Messrs. John and Ludwell Hutchison, intelligent farmers 
living near the old Braddock road, fjimr miles below the village of Aldie. 
The people were much divided in opinion, some believing the improved 
stock of hogs most liable io the disease, others that they proved to be 
more exempt from its fearfril ravages. The care which a farmer took 
with his hogs, I presume, had more to do with lessening the bill of mor- 
tality than the difference in breeds. Hogs feeding after cattle, and young 
hogs, were generally the first to show symptoms of the disease. No 
remedy so far as they knew seemed to be of any benefit. Dr. Ewell re- 
commended calomel, and some persons thought it of service. So far as 
I could learn no case occurred north or west of Catoctin Mountains until 
October of 1877. The section of country where it occurred as early as 
February, 1877, is at an average altitude of 400 feet above tide-water. 
On the 13th day of October, 1877, J. Milton McVeigh first noticed that 
one of his hogs, feeding a^r his fat cattle, appeared stupid, dull, droopy, 
m<q[yy« He v^ soon noticed others api)earing to be affected in the same 
way. This farm is located just above the little village of Aldie (iJie 
William Berkley farm), at an average altitude of 550 feet above tide- 
water. He had on his farm at this time fifteen home-raised hogs, but 
having some large cattle that he thought would justify him in corn-feed- 
ing he determined to purchase some hogs to follow after the cattle and 
eat up the waste com. Accordingly he bought, about the 1st of August, 
1878, of Mr. Cox twenty-two fine, healthy shoats, of Mr. O. B. Bogers 
twealy healthy shoats, and of Jack Simpson ten more. These fifty-two 
animals were turned into a field to run after his cattle. The field was 
high acd dry, rolhng, and at an altitude of 600 feet above tide-water. 
The hogs had good, comfortable, dry, warm shelter to go to, and in the 
field there was an abundance of fresh running water from a large, fine 
mountain-spring. About the middle of ^November the disease commenced 
in earnest, first with shoats purchased of Mr. Cox, then witti those bought 
of Mr. Rogers, and lastly with those procured from Mr. Simpson. He 
lost fifteen head between the middLe of IJfovember and the 1st of De- 
cember. One or two would be taken at a time and die, and about 
the time ho would flatter himself that the disease had subsided, one or 
two more would be taken. This continued until the Ist of February, 
1878, and during this time he lost thirty-nine out of the fifty-two shoats. 
After this, no other cases occuned. None of his hmie-raised hogs took 
the disease until he had sold his cattle and disposed of the remaining 
shoats, when, supposing the disease killed out by frosts and the cold 
weather, he turned a fine large sow and eleven pigs into this field where 
the sick shoats had run. The sow escaped the disease, but the pigs soon 
became sick, and he lost seven out of eleven of them. About the 1st of 
January following, the remainder of these shoats having become fat, and 
beng apparently healthy, he killed five, and after dressing them he found 
the skin purplish, red to imle black; little pustules or pimples covered the 
shoulders, and by pressure pus would spin out. The throat gave unmis- 
takable evidence o£ disease, and the lungs were in a condition of decay. 
The lower bowete were full of black, hard, dry balls (scybalse) the color 
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of tar, and very dry and hard. These animals had never been in the 
barn-yard, and there were no marshy places in the field in which, they 
ranged. This history, as it occurred on Mi. MoYdgh's place, militates 
strongly towards the theory of ephemeral fever (fever of acclimation) as the 
exciting cause. The weather was rainy, warm, alternating with damp, 
raw, cMQy weather. The hogs of his neighbors, John Carl, William Ttf- 
£a>ny, and Samuel Simpson, living in a southeasterly direction, wei-e dying 
at the same time. They gave signs of great thirst, would eat mud and 
soft soap avariciously. As a general thing they had a cough, and occas- 
ionally vomiting ; appearance of ejfe not noticed. B. C. Brown's hogs, 
of Middleburg, began to show signs of disease ; would mope about and 
look dull and stupid. About the 20th of June, 1878, aU his hogs had a 
cough ; bowels very much constipated ; discharges from calomel sticky 
and tarry, black as tar itself; great thirst; would eat mud, soft soap, 
and their own excrements. J^ had more or less eruption upon the 
skin ; sMn had scarlet blush. Hogs had plenty of good feed, grass, 
grain, slop. He tried every remedy, almost everything ; thought calo- 
mel the only thing of service that was tried : lost about 50 per cent, of 
hishogs. Shoats provedtobemostliabletothedisease. Thehogsof Mr. 
A. B. Moore, proprietor of Aldie Mills, commenced to show symptoms of 
disease about the middle of June, 1878. The disease was not as tsital with 
his hogs as it generally was with those of his neighbors. Attributed this 
ieuot to good clean shelters, good food, null-feed, apples, and slop. Gave 
no medicines. Altitude of Ids place 400 feet above tide-water. About this 
time, advancingfrom the nortlieastand traveling south (in direction of pre- 
valLing winds and fog), it began to be felt at all the &rm-houses along the 
road leading from Middleburg, in Loudoun couniy, to- Salem, in Fauquier 
county, playing sad havoc with the young hogs of A. B. Eector, Mr. Hath- 
oway, John Middleton, Howell Brothers, M^. T. B- Hutchison, &c. Mr. 
A. B. Bector thought the plant known in some neighborhoods as barrow- 
root, in others as burvine, in strong inAision, was l^neficial. This region 
of country is mostly 600 ieet above tide- water. Here also the hogs run- 
ning after cattle were those most affected. About this time the disease 
passed up the pike leading jfrom Aldie to UpperviQe and Paris, never 
halting until it reached near to the summit of the Blue Eidge, above the 
village of Paris, in Fauquier county, at an altitude of 1^100 feet above 
tide-water. From Salem it passed up the main road, leadmg from Salem 
to Markham, Mr. T. A Hector's hogs being among the first afiected. 
His nearest neighbor, Mr. Willbrd Utterback, living between Mr. Ilector 
and Salem, was unusually fortunate with his hogs. He did not lose 
many; thinks they need good attention; knows of no remedy. Altitude 
of Mr. Eector's and Mr. Utterback's farms, 550 feet above tide-water. 
P. W. MaddQx, proprietor of Oak Hill farm, lost about one hundred hog& 
Mr. Charles Brown lost all he had. except five shoats. llie disease was 
very fatal at Maj. S. B. Barley's farm, near Delaplane Station. At A. 
J. Chunn's^ John B. Strother's and others, on the west side of the Little 
Cobbler M.ountaiD, the disease was very £ataL These farms all lie at 
an average altitude of 600 feet above tide-water. Ko remedy seemed of 
any avail in stopping its ravages on any of these farms. Above Mark- 
ham, at Mr. George Strother's, Mr. Conner's, and Mr. Charles Trussel's, the 
disease was quite fatal. At Mrs. Palmer's, above Petersburg, at an altitude 
of 1,150 feet, it prevailed with violence. The altitude at Mr. Strotiier's. 
Mr. Trussel's, and IVIr. A. Conner's is about 550 feet above tide-water. 
Mr. Trussel's hogs were fed upon mill-stuff, com, and slop. He lost six- 
teen out of twenty. Mr. A. Conner lost eighteen head out of twenty. 
Young hogs were the ones that suffered most. Mr. Charles Tmssel 
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thought his hogs had some kind of a fever. He tried no remedies. I think 
I can safely set down the loss by disease this season in hogs in this rich 
productive country at 75 -per cent. In my travels through this section 
of the State I saw many hogs, partially recovered, but still in a low 
state of health, that had lost their hair and their hoofs. The tegument- 
ary tissue (skin) looked as if it came off in fine bran patches, instead of 
coming off in large flakes. This I considered unmistakable evidence of 
tegumentary excitement. The internal mucous membrane being a con- 
tinuation of the external tegumentary tissue (skin), we may reasonably 
expect to And the internal mucous membrane likewise in a state of 
phlegmhymenitis. Add to this symptom the significant fact of such 
great thirst, and we raise a strong presumption that the disease is a fever, 
and one of the eruptive fevers, beyond peradventure. The instinct of 
the hog tells him what is cooling to him, therefore you find him eating 
mud, soft soap, his own excrements, rotten wood, ashes, and the like. 
I met no intelligent man who did not believe that either the hog's lungs 
or his throat were affected. 

Mrs. Simpson's hogs, running in the common just below the village of 
Aldie, within fifty yaras of Ish's tan-yard, were among the first to take 
the disease. Ish's hogs ran regularly in tiie common, yet none of them 
took the disease, while ahnost every one of Mrs. Simpson's hogs died. 
Ish gave his hogs chamber-lye in their slop. Mrs. Simpson did not use 
this remedy wilSi her hogs. J. Milton McVeigh tried the same remedy, 
but without apparent effect. B. F. Garter, sr., gave his hogs coal-oil, 
and lost none. B. E. Garter, jr., gave his hogs the oil in same quantity 
and lost aU. D. Mount and Daniel Lee used asafetida one year, with 
supx>osed good effect ; another year it had no effect at all. Thomas A. 
Bector gave his hogs soap-suds and soda in their slop one year, accord- 
ing to ^vice of the writer, with marked success; persuaded by others 
to give turpentine and sulphur in ttie present epidemic, his loss was 
large. I found many persons who had come to the conclusion that dur- 
ing some period of the disease the hog's throat was sore, and that the 
disease was the putrid sore throat, which was so fatal to swine some 
forty years ago in this Piedmont region of Virginia. I find most of 
them agree that there is swelling about the face and eyes, eruption on 
the skin, great thirst, often cough, occasional vomiting, constipated 
bowels, a thumping in the side or sides, lower bowels fall of hard, dry 
balls of fecal matter, with a rapid loss of flesh. - Other farmers seem to 
notice sequelae of the disease more, and speak of swelling of the fore- 
legs; that they shed their hair and hoofs ; skin peels off', and new skin 
b^mes scurfy. 

I gave for publication a short history of the so-called hog-cholera as 
it prevailed in this section of Virginia in 1868 or 1869. I have no notes 
le&, and I am not morally certain in which year the disease prevailed. 
I remember, however, to have remarked that the first indication of sick- 
ness in the hog noticed by me was closing the eye in the bright sunshine 
of morning. Now, this symptom may have been from swelling of the 
face, but I then attributed it to contraction of the pupil of the eye and 
£rom intolerance of light. The next one had a ticlmig ia the side, and 
then a rapid loss of flesh, so much so that a large fat hog would become 
so thin in a few days that you could almost read a newspaper through 
liim. I will remark that the only symptom at all Uke cholera is tMs 
rapid loss of flesh. But tiien there is no purging, no loss of fluid by 
urination, but it seems rather that tiiie heat in the internal organs of the 
bog is so intense that all the fluids in his system are dried up. To sat- 
isfy myself on this XK>int I placed them in pens, with clean, dry plank 
for flooring, overnight, and in the morning the large hogs would be 
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almost living skeletons ; but yon never oonld dlBcem any nrinary or 
other disch^ges on the clean dry floor of their pens. I made some 
post-mortem examinations, and generally fonnd inflammation in various* 
stages in the posterior portion of the lungs, and the glands and throat 
in a gangrenous condition — ^blood thick and black a« tar and disinclined 
to flow; indeed, in some cases it was black, hard, and as dry as a chip. 
Any one who carefully reads the reports of the Department of Agricnl- 
tare for 1877 will perceive that some of the writers describe the disease 
as attended by a fever; others^ again, speak of tiie peculiar eruption 
attending it. ]S^ow, I submit that if there is a fever accompanying hog- 
cholera, and an eruption also, it is prima-faeie evidence that it is a dis- 
ease which rightfully belongs to that class of maladies known as erup- 
tive fevers, and it only remains for us to establish to which species of the 
exanthemata it belongs for us to place its treatment on solid and well- 
established grounds. 

The description I gave in 1872 and the account given by Dr. Gillespie 
in 1877, goes very far to identify rotheln with the hog disease that pre- 
vailed in Piedmont region of Yirginiain 1877-^78. Fortunately the remedy 
I shall recommend as a prev^ative, as well as a curative, a^ent during 
its prevalence is equally beneficial in scarlet fever, diphthena, and ery- 
sipelas in some forms. It is a trite saying but a true one that an ounce 
o( prevention is worth a pound of cure. If this is true in regard to dis- 
eases in the human fia.mily, it becomes eminently more so in tiie diseases 
incident to domestic animals* 

Etiology. — ^The causes of disease are, unfortunately, frequently ob^sure, 
although th^ are sometimes evident enough. The causes of disease 
resolve into several varieties. As writers divide them differently, a 8h(^ 
explanation may not be out of place. As a general thing the jiredis- 
posing and occasional causes are the only ones on which much stress is 
laid by medical writers. Causes accessory are those which have only a 
secondary influence in the production of disease, as the want of proper 
shelter for domestic animals ik inclement weather may be indirectly the 
means of producing disease among them. Accidental causes are those 
^which act only on certain given conditions and which do not always 
'produce the same disease. Gold may be an accidental cause of acute 
pneumonia, inflammatory rheumatism, &c. Proximate cause is the dis- 
ease itself; superabundance of blood is the cause of plethora, &c.; exter- 
nal causes are such as act externally to tlie patient, as cold, &c. ; these 
causes are such as determine the form of the disease ; internal causes 
are those which arise within the body; mechanical causes are those 
which act mechanically upon the windpipe in producing suiibcation; 
negative causes comprise all those things the privation of which may 
derange the functions, as want of food, water, &c. They are opposed 
to i)08itive causes which of themselves directly induce disease, as the 
use of crude, rotten, indigestible food, &c; occasional or exciting 
causes (actual causes) are those which immediately produce the disease. 
Occult, hidden, or obscure causes, any causes with which we are imac- 
quainted ; also certain inappreciable conditions of the atmosphere — 
if I may use such a word, ^* distemi>erature'' — which we believe gives 
rise to endemic and epidemic diseases. Physiological causes are those 
which act only on living matter, as narcotics ; predisposing or remote 
causes are those which render the body liable to disease, as previous 
low, depressed condition of system, bad health, &c. ; principal causes 
are those which exert tlie chief influence in the production of disease aa 
distinguished from the accessory causes ; specific or asserted causes are 
those which always produce a determinate disease, contagia, for ex 
ample. 
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The deaths, in many instances, in this hog-disease aa-ose from a me- 
chanical canse. Throwing him aown on his back to '^ drench him^ with 
some remedy produced simocation, the wind-pipe or the swollen tonsils 
were tilted back by pressure upon the epiglottis, and the glottis being 
thus mechanically closed no air could penetrate the lungs, and the re- 
sult was deatii. When drenching is resorted to, the animal should be 
made to stand up on its hind feet, and sudden deaths will not so often 
occur &om the administration of such remedies. The treatment of 
roiheln and epidemic diseases generally resolves itself into prophylac> 
tic (preventive) and curative. Among the most valuable remedial agents 
to prevent epidemic diseases among domestic animals, especially the 
hog, may be enumerated a good, clean, dry bed of leaves or straw often 
renewed, protected by a good shelter and with a plank floor ; a good 
supply of pure running water to drink; plenty of good, strong, gener- 
ous food, made up of com, buckwheat, or oats, vegetables, fruits, and 
slop. Give them regularly a little dry salt, all the '^ soapsuds " you can, 
and let them have a bank of hickory ashes to run to. By this means 
the hog would be better able to withstand the sudden climatic alter- 
nations of from heat to cold, for these climatic alternations are, in my 
opinion, the most prolific source of all epidemic diseases to which the 
human race as well as domestic animals are liable. It is an admitted 
fact, I believe, that domestic animals, in fact all animals, breathe more 
through the pores of the skin thau the human family do. By this the 
internal organs are relieved of a considerable burden. Hence arises the 
importance of keeping the pores of the skin open and in a healthy work- 
ing condition. To effectually do this you must provide your hogs with 
fr^uent new beds ; bum up the old ones, which, when worn down to 
dust^ become moistened and the whole tegumentary tissue of the hog is 
agglutinated, as it were, by a paste-like substance, and is rendered 
totelly unfit to perform the fanctions necessary in the animal economy. 
We can see why this should strongly predispose to disease. To further 
prevent this undesirable condition of the hog's skin, I would recommend 
washing with strong soapsuds and then scrubbing them dry with a 
clean corn-cob until their skin presented a red, healthy glow. See that 
the pores in the fore legs are open {the little safety-valves) ; give them 
plenty of chlorate of potash of the strength of two drams to a pint of 
water, and the chances of disease will be greatly lessened. Timothy, 
(orchard, ^nd other grasses incline them to constipation, which cannot be 
relieved except bv the strongest remedial agents. Green plantain and 
purslane are good for hogs. 

For a long time a great many German physicians, and a number of 
the profession in our own country to-day, believe that the extract of 
bellgwlonna (deadly nightshade) given beforehand will prevent children 
from catching scarlet fever. Kow, as rotheln is a kindred eruptive 
fever, might not some herb be found that would prove a preventive in 
this disease ? I am more incUned to recommend Vei^atrum viride (Ameri- 
can hellebore) as a prophylactic in this disease, because I am satisfied 
that venesection (bleeding) in the early stages of the malady is demand* 
ed. I remember that all hogs not castrated, and those castrated early 
in the disease of 1868 or 1869, recovered, and not only recovered, but mad 
good recoveries. So did all the hogs I saw in those years early enough 
to get blood from them. After the first and second stage of the disease 
in those years the blood was very dark, black, thick, and could not be 
made to flow. From this condition of the blood, and fix)m the low tem- 
perature I found in many hogs, I suspected congestive chills, or more 
probably dumb chills, of a very severe character. I am still disposed to 
cling to this opinion. In all those cases where the hog is mopy and 
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chilly looking, I would, after the first stage of lowering the pnlse has 
passed, recommend a teacupfol of a strong infiision of the leaves of dog- 
wood or the same quantity of a strong cold infusion of boneset. In 
either case add a teaspoonfnl of powdered ginger or thirty drops of the 
oil of black pepper, to be given morning, noon, and night regularly. 
Chlorate of potash, two drams to a pint of water, for drink at wilL 

I thi^ the hog is peculiarly susceptible to the influence of malaria, 
therefore Ihey h£Ml better be kept in the woods, or in a x>en, or on high 
and dry places where there is not much grass, and fed on com, oats, and 
buckwheat, with a proportionate admixture of firaits, vegetables, and 
slops. Soapsuds, all the preparations of potash, hicKory afihes. soda, 
saleratus, &c., are anti-febrile, and will be found very benefidal when 
given in slops. In my opinion the throat and the adjacent parts, the 
upper and the posterior portions of the lungs, are the only really vul- 
nerable portions in the animal economy of the hog. Protect tiiese and 
you thereby protect the whole hog. I have no doubt that in one epi- 
demic in this hog disease you may have it so dressed in the livery of 
pneumonia that the most accurate observer might diagnose the disease 
to be primarily pneumonia. In another case you may have an exudation 
of membrane, thereby simulating very closely diphtheria. Again, you 
may have rotheluj but the disease spreading to the parenchymatus por- 
tion of the lung and on to the pleura, producing rotheln complicated with 
pleuro-pneumonia, and so on. To show that the stomach of the hog is 
not very susceptible to the action of poison, I will state a fact known to 
almost every one in this region of country, that the hog can feed sump- 
tuously on the rattlesnake, moccasin, and the poisonous copperhead with 
I>erfect impunity. Again, unless the snake bites the hog about the 
throat, and on the jugular vein and carotid artery, there is no harm done, 
but if over either of these blood-vessels the bite is speedily fatal. The 
internal remedy upon which I most rely, both as a preventive and cura- 
tive agent, is that invaluable remedial agent, chlorate of potash. Dr. 
L. P. Dodge, in Oeorgia Medical Gompanion, December number, 1872, 
page 717, says : 

The therapeutical effects of this agent are obtained by direct appUoation and hj 
absorption. When taken into the stomach it ijnparts a cooling sensation to the month 
and throat ; the circulation is somewhat depressed. Hence it has been classed by au- 
thors as refrigerant, and from increased action of Iddneys diuretic. By some it 
has been supposed to exert hepatic action. Without doubt it does, but to what ex- 
tent we are not prepared to state. When applied locaUy to ulcerated snrfaces of the 
mucous membrane, as in ulcerated stromatitis and many other diseases of the mucous 
membrane, and also to ulcers of the integuments, it has a stimulating action, as shown 
by increased sensation of the parts and excited vascular action, which becomes alter> 
ative, and, therefore, salutary. Its most decided effects are obtained when taken into 
the system. Clilorate of potash, we think, has ft specific action on the mucous mem- 
brane — the glandular and cutaneous systems. In scarlatina it is universally recog- 
nized as the best remedy. In diseases of the mouth and throat, whether ulcerative 
or inflammatory, chlorate of potash has a salutary effect. In diphtheria it is one of the 
most reliable remedies for lesions of the throat. In no disease is -its alterative action 
better shown. Given to an adult in tablespoonfhl doses of the saturated solution 
every hour for twenty-four hours, and there wiU be a marked change in the general 
appearance of the diseased parts. The exudation will be diminished, the fever re- 
moved, the surface paler, the sweUing diminished, the vascular action less, the sensa- 
tion ameUorated j the skin becomes cool, the pulse less frequent; in fact, a large per 
cent, of the incipient form of diphtheria requires iio other remedy. 

You can, then, safely give the hog one good dose of calomel in this 
disease, and then rely with an abi£ng confidence on the chlorate of 
potash. 

Bespectfully submitted. 

ALBA^ S. PAYiraS, M. D. 

Mabeham, Ya., November 26, 1878. 
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REPORT OF DR. J. N. McliJTJTr. 

Hob. Wm. G. Le Due, 

Commissioner of Agriculture : 

Sir : I have the honor to report that, in obedience to instmctions from 
your department, I have devoted the past two months to the investiga- 
tion of diseases of swine. Thongh my labor has been confined to one 
connty (Jefierson), I had abundance of material, and have examined 
several hundred diseased hogs, and made thirty post mortem examina- 
tions. 

While the results of my experiments and examinations may not be as 
satisfactory as could be wished, I am convinced, first, of the nature of 
the disease, and, secondly, that if it cannot be cured in all cases, it can 
by proper hygienic measures be with much certainty prevented. 

' I have aimed to have the results of my examinations as practical as 
possible, and will endeavor to present them devoid of any scientific 
theories. 

The disease has, in this county, as in other portions of the State, pre- 
vailed in different localities for a number of years. It usually begins 
in early spring, and increases in extent and severity until the late sum- 
mer and tlEtU months, disappearing toward the approach of winter, only 
to appear in anotiier locality with the return of spring. Although in 
different seasons and localities it presents different symptoms, it is evi- 
dently the same fatal enemy to the pig raiser, only in another garb. 
Unfortunately, as the name of a disease should convey some idea of its 
nature, this droaded scourge is caUed " hog-cholera," .why we know not, 
unless fron^ its rapid and almost certain fatality. 

While the pathological conditions found in my examinations were 
many and varied, yet the main lesions pointed to the intestinal mucous 
membrane and lungs, with suificient uniformity to clearly indicate the 
nature of the disease ; and as it is clearly shown that the disease, while 
contagious, is not communicable to other animals nor to man, it is evi- 
dentiy a specific contagious disease sui generis — ^typhoid fever of swine. 
The disease occasionally begins suddenly with symptoms of a chiQ, the 
pig standing drawn up and shivering on the sunny side of a barn or fence. 
But the disease generally begins more insidiously, and the first thing 
noticed is, in a previously healthy pig, a dull appearance with a wiinkled, 
drawn look about the head and neck. It stands with back humped, 
head and shoulders drooping, eyes listless and watery ; loss of appetite, 
or perhaps eats for a few moments and then stands over its food with 
an appearance of loathing ; sometimes it show a disposition to nausea, 
great and constant thirst, increased temperature, first about breast and 
belly, and after one or two days extending over body and limbs. Fever 
at &:st of a remittent character ; temperature in rectum 102O-104<^ F., 
in morning 5 in the evening rises to IO60-IO90 F. Has hacking cough, 
which is increased on exertion ; sometimes attended with frothy (wMte 
or yellowish) and in last stage offensive discharge jfrom the noso. 
Breathing rapid and labored, with drawing in of the flanks; panting. 
Bowels usually, at first, constipated; in some continue so; in others 
become lax affcer a few days, to bB frequently followed, especially in pro- 
tracted cases, by very dark fetid diarrhea. Kidneys usually act well, 
though urine is generally scanty and high colored. In very malignant 
cases it is suppressed. As the disease progresses the patient shows a 
disposition to get away from the herd ; lies on its belly under straw, 
brush, or any place for a shade ; is stirred up with diificulty 5 walks w^ith 
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a staggering, painful gait. Some, if they attempt to run, go sidewise, 
and carry their head to one side. In white hogs, rose-colored spots ap- 
pear on belly and inside of arms and breast, effaceable by pressure, but 
return immediately. On dark hogs, the spots are of a petechia or hemor- 
rhagic character, with elevation of the cuticle, especially behind the 
shonlders and on the neck and back of the ears. In one case, sick three 
we^s, I found sloughs one inch'or more in diameter^ thickly scattered 
over belly, neck, and snout. Large abscesses are occasionally seen in 
parotid glands (behind the ears), and in a few malignant cases the legs 
swell until the skin bursts, discharging a thick, yellow seiTmi. In some 
cases the hoofs fall off. K the case does not end fatally, as it often does 
in a few days, the symptoms increase in severity. The animals rapidly 
lose flesh, get lousy, refuse to eat or take note of their surrounduigs ; 
if possible to arouse them, they immediately relapse into a stapor. 
Some pass off in this way ; in others, convulsions close the scene. 
When one occasionally gets well, it is after a very protracted convales- 
cence. Abscesses, ulcers, &c., form on different parts of the body. The 
hair all falls off, and it seldom makes much hog anyway. 

My subjects for ^o«^ mortem examinations were taken, some of them 
a few hours after death, and others were killed daring various stages of 
the disease, from the first day to the third, and in the fourth week, by 
bleeding. The subjects that had died were usually very much emaciated, 
lousy, offensive; snout and ears a dark purple; eyes shrunken, some* 
times ulcerated, and body covered with dark spots of extravasated 
blood. 

The principal lesions found were in the alimentanr mucous membrane 
and in the organs of the chest. The tongue I seldom round coated, though 
usually red and often ulcerated, especially towards the base, extending 
into throat and down the oesophagus. The stomach was usually found 
distended with undigested acid, and sometimes offensive ingesta and 
flatus. The ileum (small bowel) and colon (large bowel) filled with hard 
dry feces or with dark liquid, fetid discharges, and distended with gas. 
The mucous membrane of stomach and intestines, diff^ering with the stoge 
of the disease at which death bad occurred, presented the various sta^ 
of inflammation and its sequela, from a faint pink blush tb a dark rc^ 
thickened condition. This was the case with the whole surface of the 
stomach and of the ileum or colon, or more or less extensive portions of 
each. In some cases the dark thickened membrane could be easilv 
stripped from the sub-mucous coat. Ulcers in the glands of the small 
intestine and caecum were frequent. Feyer's glands in two or three 
cases were very much enlarged and thickened, and covered witii hard, 
dark scabs. In several cases the ileutn was so contracted in several 
places that they looked as if they had been scorched. 

The peritoneum was generally more or less inflamed, and in two cases 
I found in one two and in the other four quarts of straw-colored serum 
in the abdominal cavity ; a portion of which, in the largest, was coagu* 
lated, apparently by the great heat of the bowels. (The temperature 
wafl 1090 P.) 

The lungs I found, with two exceptions, in different degrees of inflam- 
mation, varying with the period of the disease, which constitute pneu- 
monia. This was the case either in the first stage (that of congestion), 
the second stage, (no hepatization), or third stage (gray hepatLzation) ; 
though, as is usual in diseases of a low and feeble character, these 
stages were not always well marked, but often presented more the con- 
dition called splenization, caused by the blood not yielding sufficient 
plastic matter to form tne firm, resisting character of hepatization. 
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The aurount of lung involved, of course, varies in each case ; in some one 
lobe, ngualiy the upper if the leftj lung, and lower if the right; in others, 
again, all of one lung, and in one case I found the whole of both lungs 
involved, the left in tne third and right in the second stage. In young 
pigs I found what is known as lobular pneumonia, that is, diseased lob- 
ules, of which each lobe is composed, were mixed indiscriminately with 
healthy lobules, giving this lung a mottled appearance. In one case I 
found the disease in the upper lobe of the right lung. The inflammation 
was confined to the air vesicles, and constituted " vesicular pneumonia." 
In this case I found tubercles scattered through the diseased lung, and 
in one the upper lobe of the left lung was one mass of tubercles. All of 
the cases were complicated, to a greater or less extent, either with 
inflammation of the pleura (the covering of the lung), or of the bronchi 
(air-passages). In some cases the bronchial tubes were inflamed and 
liUed with a frothy and occasionally a bloody mucus, in others ulcerated 
and secreting a yellow, offensive pus ; the ulceration often extending 
into the larynx, and even into t)ie nasal passages. In six or eight cases 
the pleura, especially the right, presented more or less extensive patches 
of inflammation, with adhesions between the pulmonary and the costal 
portions, that is, between the portion of the pleura and that lining the 
chest. 

The heart was, in protracted cases? pale and soft, and in one case in- 
flammation of the pericardium (covering of the heart) with effusion into 
ti]ie pericardial sack was observed. 

The liver was, in most cases, more or less congested, and in one case' 
very much enlarged and filled with patches of inflammation. The gall- 
bladder was usually filled, sometimes distended, with dark-green, thick 
bile. 

The pleura was in all cases enlarged, and in one case very dark, almost 
black, and so Mable that it would not sustain its own weight. The kid- 
neys were usually pale and sometimes soft, and in the two cases where 
there was so much (BdemjS* of the lungs and suppression of the urine; 
the malpighian bodies were of a dark-red color, and the lining of the 
pelvis (inside of kidney) was very much inflamed and covered with 
extravasated blood. 

With a few exceptions the mesenteric, inguinal, and other lymphatic 
glands, especially bronchial and cervical, were in various stages of in- 
flammation and enlargement, and in some cases of a peculiar dark-red 
color. 

The brain proper and the spinal cord I found usually in a normal con- 
dition. In one case there was effusion into the ventricles. The men- 
inges of the brain and spine were, in protracted cases, congested or 
inflamed, and in two cases the dura mater (lining of the skull) was thick- 
ened and easily separated from the skull. 

The cause of the disease has been variously ascribed to feeding, crowd- 
ing, overdriving, filthy pens, ringing, &c. From information obtained 
from hog-raisers, from our own observation, and reasoning from analogj^, 
I am satisfied that -the real cause of the disease is the present manner 
of breeding, raising, and feeding the pigs, and as a result of my obser- 
vation and treatment I found the same remedies as used in remittents in 
the human subject as the most effectual. I am satisfied that the disease 
is at least developed by malaria, and relieved, if at all, by the same 
treatment as malarial diseases in man. Instead of raising pigs from a 
sow eight or ten months old, and cramming them with slops and dry 
corn in order to make thre^-hundred-pound porkers of them in twelve 
months, select good healthy sows from eighteen to twenty-four months 
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old; allow them to have but one litter each year; let the pigs grow up 
naturally ; feed them but little, and give them no dry com ; let them 
have plenty of water and clay to dmik and bathe in, and give them 
a chance to root for a living, and to that end Airnish them good 
pasturage on sofb, moist, and, if possible, shady soil, where various roots 
are plenty; in fact, let them ^^root, hog, or die," and wallow to their 
hearts' content. The roots they may get are their natural food, and by 
frequent bathing in muddy pools they keep the skin in a lively, healthy 
condition, free Irom dsmdmtS and vermin. A hog looks filthy enough 
when he first comes out of his cool bath in a mud-hole; but see him after 
he has dried the clay in the sun and rubbed it off on some convenient 
stump or fence-comer, and he is a nice, clean, and very presentable ani- 
maL After he has attained his natural growth in this manner, say £rom 
eighteen months to two years, he can 1^ £a»ttened on com^ if you will, 
without fear of disease. That the disease once started is easily communi- 
cated by contagion and infection I have easily found by tracing its rav- 
ages in regions of my inquiries. Starting from a diseased hog brought 
into the neighborhood, it next showed itself in the herd of the only 
neighbor who let his hogs run at large, and whose hogs visited an in- 
fected £a«rm. Thence it was conveyed by the hogs of the second party 
dying alongside of a large pasture filled with well-fed, well- watered hogs. 
Then other neighbors' hogs broke into this pasture and mingled with &e 
sick hogs, and soon went home to die of the disease and infect others. 
Others, again, separated by a large creek, crossed to the infected neigh* 
-borhood and were soon numbered with the dead. During a dry, south 
wind, lasting several days, ho^s one mile to the north, separated by the 
same creek, developed the disease. Thence it was traced in the same 
manner, carried either by straying hogs or dry winds, and in the case of 
winds always in the direction of the wind, and then often jumping Wo 
or thi'ee faims for favorable material. 

Treatment — Untter this head I will necessarily be very brief^ for unless 
the case is taken early in the disease, i. e.y unless the pig-raiser under- 
stands the early symptoms of the disease and adopts what might be 
called the heroic treatment at once, little, if anything, can be done by 
medication. 

After fully satisfying myself as to the nature of the disease, I found 
by taking the case in its incipiency and giving a good cathartic (calomel 
5 to 20 grains, and podophylhn ^ to 2 grains, according to age) in boiled 
potatoes at night, to be foUowed each morning for two or tlu«e days by 
sulphate cinchoneidia 10 to 40 grains, according to age, la slops, and after 
and during this treatment give spirits turpentme (5 to 20 drops), or car- 
bolic acid in slops (1 to 3 drops) every four hours, resulted in a cure in 
80 to 90 per cent, of cases treated. In addition I would follow sugges- 
tions recommended in prevention of the disease, viz., isolate the sick ; 
keep them in pastures with free access to water and clay. Clay is one 
of our best antiseptics, and the hog knows it, and will when tlursty, if 
he can, mix it witii the water before he drinks. Give them but little, if 
anything, to eat, and. if any. such vegetables as turnips, parsnips, 
artichokes, and other rood of tlxis class. By no means feed com, esi>e- 
cially dry com. I really think that if the suggestions as to the manner 
of breeding, feeding, aud caring for the pig here offered were followed 
out there would be but little, if any, need for treatment. 

Before closing I wish to acknowledge my indebtedness to Mty. James 
8. Mellen, of Saint Louis, for many and valuable suggestions. 
I am yours, very respectfully, &c., 

J. N. MoNUTT, Jf. D. 

PEVrrv. ^^ro.. Oc^^her 34. 1«78. 
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EEPOET OP DB. 0. M. HIKES. 

Hon. Wm. G. LeDuc, 

Commissioner of Agriculture : 

Sib : Having been honored Tvith an appointment as an inspector of 
diseases of domesticated animals, under the direction of the Department 
of Agriculture, I accepted the same on the first day of August, and at 
once took the necessary steps to find a field for an investigation, which 
had reference more particularly to the diseases of swine. 

After diligent inquiry I found the disease was not sufficiently exten- 
sive in the State of Kansas for any extended inquiry into the cause 
and remedy for "hog-cho^era,'^ or the infectious fever of hogs. Under 
instructions finom the department I therefore proceeded to Cass county, 
Nebraska, where it was said to prevail as an epidemic in the neighbor- 
hood of Eight-Mile Grove. 

Upon my arrival at Plattsmouth, the county seat of Cass county. I 
was informed that no ^^hog-cholera'' had prevailed in that region for 
nearly three months prior to my arrival. 

After a detention of several days in the vain effort of finding a prop^ 
conveyance into the country, I at last succeeded, being aided by Mr. 
James Hall, of Eight-Mile Grove. I was assured that I would find but 
little of the disease, as I was too early in the season, it being more 
prevalent in cold weather. 

As the time for investigation was limited, I determined to make as 
much of it as possible. Passing through Cass county I found several 
small herds under treatment by a veterinary surgeon, and in nearly 
every case I found they were being "doctored'' by the owner, or some 
one professing to cure the disease. Also, other owners, rejectiag all 
interference, were apathetic, and seemed to consider it something beyond 
human ken, and as one expressed it, left them to " worry through." In- 
deed^ one farmer said that he intended as soon as he was sure the disease 
was in the herd, to "ship all those large enough for the market" — an 
example followed by many others, making widespread havoc. From 
Cass county I proceeded through Otoe, to the borders of Johnson 
county, passing over a large portion of both counties, returning again 
to Plattsmouth when the time for the investigation had nearly expired. 

In arriving at the conclusions to be found in this article, I must be 
pennitted the privilege of argument, in order to show my reasons for the 
same^ and, first, I would observe that the disease known as "hog 
cholera," or "infectious fever of hogs," is not, as I think, so difficult of 
solution, nor has it a protean character. 1 consider it on^ disease from 
two causes having two effects. 

The hog is said to be improved by "crossing," and persons ignorant 
sdentificsdly of its effects, and how far it may be carried with propriety, 
write and speak learnedly of the matter. They attempt to improve upon 
nature, and it has been carried to such an extent as to almost obliterate 
all traces of original breeds. They attempt also to make a distinct, 
separate, and, as they suppose, permanent stock that will reproduce 
itself. Although all hogs may b^ong to the one great family, there is 
a law in nature that, where a great divergence has taken place from any 
parent stock, a tendency to revert must prevail, or the creature must 
suffer from the lex talionis natures. "So true is it that nature has 
caprices which art cannot imitate." 

Persons, otherwise good farmers, wli^o have improved tU^ir ^tock, i^s 
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they suppose, by crossing or continual breeding in the same stock, do so 
Tintil they are really ignorant of how close they are breeding, and of its 
evil effects, for (as in the human being) the penalty for this violation of 
the law of nature is loss of vitality, less power of resisting diseases, and 
scrofulous degeneracy. 

I have seen pigs not a month old which were totally blind, with large 
sores on the jaws, and hogs of eight or ten months with great sloughing 
sores on the body, and I have been told by reliable gentlemen that some 
lose the flesh fi:om the jaws, leaving the bone exposed. In the old^ 
hog this afiection may, perhaps, be brought about by feeding exclusively 
upon old com that hBd been exposed to the elements, but time did not 
allow for proof of this. 

Cholera in Kansas and Nebraska seems to attack preferably the Berk- 
shire, and the Berkshire crossed by the Poland-China, which apx>ear to 
be the kinds preferred in those States. The ^^ common stock,'' and those 
not bred so close, are not so liable to the disease as where they have 
been continually crossed and called ^^ fine-blooded." I have been told by 
gentlemen who are largely engaged in hog-raising that the common stock 
and those of pure breed are less liable to the disease — ^that they have 
been in acyoiuing ranges to those diseased, and have escaped the infec- 
tion. I have no doubt of this fact. 

TREATMENT OF THE HOG, HIS FOOD, QTJABTEBS, ETC. 

0/food. — ^As Dr. Detmers, of Missouri, in a report upon this same 
subject says, '^ Because he is a hog, must he be treated hoggishly t '' Poor 
hog! Man seems to think he ^^has no stomach that he need respect." 
With what do they not dose him (in lieu of what he would find for him- 
self, were he at liberty f) 8t07ie coalj charcoaij ashes j concentrated lye I 
Give him sour food, and affcerward an alkali to correct acidity of stom- 
ach! All very good when intelligently administered, no doubt. But, 
does not the hog need an acid sometimes as well f 

The almost universal food for swine in these States is com, nothing 
lut com. If, perchance, they get any green food it is green com cut 
and thrown to them. 

Com is raised in such abundance and the price is so low, in order that 
there may be a return for the labor of the farmer it must be converted 
into either beef or pork } and as, according to general belief and practice, 
a hog requires less care than other domestic animals, and can stand am/y- 
thing J he is the favorite iostrument through which to realize gain, and 
every farmer has his herd of hogs, large or small. 

Of quarters. — ^The laws of the States of Kansas and Nebraska prohibit 
the running at large of domestic animals, and, as a consequence, the hog 
Is confined in quarters of various kinds and dimensions, dependent ux>on 
the ability, iuclination, or iudustry of the farmer. Thus we find that in 
a prairie country where fencing is expensive they are not apt to have 
too much range. 

In that part of the State of Nebraska to which my observations ex- 
tended nearly all the farms were located on water-courses of variable 
size, and for convenience the hog-pens were on the banks of the streams, 
in many cases at an inclination of from 15^ to 25^. The inclosures were 
full of manure of perhaps years' standing, mixed with earth of the kind 
known as the loess deposits, into which the hogs rooted, wallowed, and 
when sick they would eat, in a vain effort to relieve their sufierings. 
(In many cases scarcely anything else was f ovmd in the alimentary can^) 
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They had at pleasure the privilege of indulging in a bath of or drinking 
tfie semi-fluid matter in tiie streams passing through their inclosures, 
composed of old and recent manure, with an admixture of the black soil 
and material of a like character conveyed to them from sties fifty or a 
hundred miles above. They might also at their pleasure, after such 
recreation, bask themselves in the sunshine (with the mercury in the 
nineties) on the hill-side the livelong day. 

Fed with corn that had been exposed to the snows and rains of one 
and sometimes two years; heated by the sun in summer, cooled by the 
snows of winter, washed by the rains of spring, and fanned at pleasure 
by rude Boreas, is it to be wondered at that animals so treated, and 
from which so much is expected, should become diseased and die, and 
that, following the example of the farmer who said that he would '' ship 
his hogs as soon as he was satisfied disease was in his herd," the " hog- 
cholera'' should continue, being spread by rail over a great extent of 
country, dropping some here and some there t True, all are not so tre^-ted, 
and where they are treated in a rational manner few are lost. 

If the same attention' was given the hog that is bestowed on other 
domestic animals there would be less cause for complaint, and it is use- 
less to attempt to remedy the matter except by a radical change in the 
treatment of the animal. 

Many fitrmers keep their com in cribs without covering, and one who 
was losing hogs every day told me that he had been feeding tbem on 
com that had been exposed to the elements for two years. I have found 
that in proportion to the care taken so was the ratio of health and dis* 
ease, aU other things being equal. 

The causes, then, in my opinion, which develop the disease known as 
"hog-cholera" are of two Mnds. First, continual close hreedingy which 
has a tendency to lessen vitahty, produce a scrofulous condition of body, 
with less power of resisting disease ; second, want of proper treatment, 
which includes food, quarters, and general management. 

SYMPTOMS OF DISEASE AND MODES OF ATTACK. 

Mrst mode of attack, — Generally the hog is sick a considerable time 
before it is noticed, and he is not cut off as suddenly as many suppose. 

The hog's external depurating apparatus is said to be fixed isx the 
posterior portion of the fore leg and tiie nose. When the disease sets 
in the discharge from these parts ceases, and often (especially in young 
pigs) a swelling of the fore leg may be noticed, extending to the shoul- 
der. The nose becomes dry, and the hog now has the fever. His bowels 
become constipated, and when moved by the administration of a cathartic 
Ms discharges are of scybala, coated with mucous or epithelium. His 
appetite faUs, and he eats what is unusual for him in a state of health, 
such as dirt and herbage, that, when well, he would pass by. He lies 
down, or leans against the side of the inclosure, and when started up 
moves wearily. Two moist slreaks may be seen, one from each eye : 
holds his head down, and his ears fall ; when lying down rises up and 
faJls down 5 stumbles along as though he had rheumatism j is weak in 
the fore legs ; becomes lousy, and if he does not die by the disease which 
fixes itseK upon the brain and spinal cord, he may recover, but is often 
left entirely blind. If recovery or death does not take place in this 
first mode of attack, he passes into the condition of those under the 
second mode of attack, and the force of the disease is exerted upon the 
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mucoos membranes of the alimentary canaL In this first mode of attack 
the disease is seated in the serous membranes. 

Second mode of attack. — ^Begins with fever, as in the first mode, but, 
although the brain is aftected, the force of the disease is exerted more 
directly ux>on the stomachy bowels, and lungs (upon the mucous mem- 
branes). The hog loses his appetite, grows rapidly thin, and instead of 
the discharge from the eyes it is firom the bowels. He lurches from side 
to side as he moves along, is weak in the loins, has diarrhea, often vom- 
its, and worms are sometimes discharged firom both stomach and bowels. 
The discharge firom the bowels is of a yellow color, seemingly mixed 
with pus. £i this mode of attack all the parasites that infeirt the hog, 
of whatever character, seem roused to unusual activity, and tiie hog, 
unable to partake of a sufficient amount of nourishment, tnese paracates. 
fixing themselves in many parts of the body, prey upon its vitals until 
it succumbs. 

Oough is a prominent symptom, sometimes from the first ; isofaspas- 
modic character, and apparently due to some extent to nervous irritation, 
lot some cases, at every fit of coughing there would be a discharge from 
the bowels. 

Olui/rcuster of the dUease. — ^As before stated, it attacks first the serous, 
secondly tiie mucous membranes, or it may be confined to eitiier. 

In the first mode of attack the fever is of a sthenic character, and 
presents many of the characteristics of measles in the human< being. 
There is fever, discharges from the eyes, sometimes a discharge from the 
nostrils, and discoloration of the s^n. Cough, which is an attendant 
upon measles in man, is generWy absent in t£e hog in the beginning of 
tibis disease. I prefer to consider it a fever developiBd in the same man- 
ner as typhus or typhoid fever is in man; that there is ^^ blood p<Mson- 
ing," and that the disease germs are intangible ; that it has no symptom 
in common with cholera in man, save the diarrhea. The action of tiie 
infection upon the blood is quite the opposite to that of cholera, fbr in 
tiie disease in question there is a lack of fibrin and of hsematin; it is pale, 
deficient in red corpuscles, and does not ^^ cup." I do not bdieve tbai 
it is dependent upon any particular condition of the atmosphere, except 
thatportionimmediately surroundingthe diseased animals. I thick there 
can be no doubt that it may be communicated to other hogs, and more 
readily to those of a like breed, and living under like conditions. Being fas 
I think) not primarily of a tifpJurid character, I cannot see any reason wny 
this term should be applied to the disease. The truth is, I believe, that 
the hog is sick some time before it is generally noticed, and that a little 
attention given him at the commencement will stop it. Is this, then, of 
a typhoid character Y Inconfirmationof this I will state a httie circum- 
stance related to me by a gentieman in this neighborhood. A colored 
barbeor called upon him at his &rm one day, and while looking at a fine 
hog, which the owner said would eat but Uttie, and appeared to be sick, 
the barber said : << Your hog has the cholera. I will cure him"; and im- 
mediately, to the great amusement of the gentieman, caught tlie bog, 
opened his mouth, made two incisions in the papill» at the root of the 
tongue, and then began rubbing the fore-legs of tiiie animal with a com 
cob. Telling the gentiemen to give the hog a dose of some purgative 
medicine, he went his way. In a few hours the hog began to eat and 
recoveied in a short time. 

Of infection. — ^Hogs of the same class, and placed under like circum- 
stances, are more liable to convey the infection to each other than to 
those differentiy situated. I met with a farmer in Nebraska who w«q 
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purchasing diseased hogs at a low figure, and taking them on his fiurm 
for treatment, without fear of eommnnicating the disease to his own 
herd. He had some knowledge of the disease, and had treated his own 
herd. 

Professor Law says, as quoted by the commissioner of agriculture of 
the State of Virginia, '^^ contagion is tiie main cause of the disease.'' We 
are satisfied that we understand the circumstances under which one may 
contract the chills or intermittent fever, but I presume no medical man 
will say tiiiat he can totich the ^^ disease germs,'' as they are termed. Con- 
tagion cannot ctmse it, but may aid in spreading it. 

JPrevention of the disease. — ^In my opinion the surest means of preven- 
tion are those of a hygienic character. Do not breed close, give the 
animal a variety of food, keep his range dean, and protect Imn tcoja 
extremes of heat and cold^ In a prairie country, where domesticated 
animals are not allowed to run at large, I would recommend that ranges 
for the hog should be inclosed by portable fences ia sections. Posts 
should be placed at the proper distances (they might be of iron and 
driven) and the sections wired together or flEistenings might be attached 
to each section so as to unite at once. Constructed in this manner the 
range may.be changed to another location in a few hours. This should 
be done once or twice a year at least, and preferably in the spring and 
the beginning of winter. Baise vegetables especially for them. If pos- 
sible sow oats, and let them have the range of the field. Give them 
fiesh water to drink, which may be raised by a windmill and conveyed 
through pipes to the range. Instead of having hogs to ^^ follow" ihe 
cattle, as a matter of economy, I would feed them separately, and have 
the com for the cattle ground in a horse-power milL 

JEradicatian of the disease, — ^This might be e£Gected partly through 
State laws prohibiting the transportation through the States of hogs 
showing evidence of disease, attention to hygienic laws, and a greater 
admixture of the breeds known as <<conunon stock," gradually brought 
about. 

Treatment of the disease.— This is very simple if attended to in time, 
and very few need be lost. Simply a transfer to a new range and a 
change of food at the beginning of the disease will save a great many. 
Give the hog a purgative of soft soap, raw linseed-oil, or any simple 
purgative ; afterward warm mashes and comfortable dry quarters. Y eiy 
often this is all that is necessary to arrest the disease. As soon as his 
nose becomes moist 4nd the secretion is restored in his fore-legs, you 
may count upon his recovery. A farmer told me that his herd Imd the 
^^cholera." and that he fed the living with the carcasses of those that 
died, and his hogs recovered. Another that, having more fSresh beef 
than he wanted, fed the surplus to his herd, and they recovered. This 
food, being unusual, acted upon their bowels, hence tiieir recovery. 

In investigating this disease I had many obstacles to contend with. 
There were no herds to be found within a reasonable distance (nor be- 
yond that I was aware of) which had not been dosed with something, 
and none so isolated as to be entirely free from contact in some way witii 
other herds. As a consequence I made no use of the clinical thermom- 
eter, which would have given no perfect; data to discourse upon. 

The first herd of hogs treated numbered forty-five head, situated on 
high and dry land; but the range was dirty from the accumulations of 
old manure, they having been fed on com from crib exposed to the ele- 
ments for a considerable period. Were drinking water from a well. All 
sick. No other hog had been near the range except a boar, and he was 
said to be well; neither had^ any been away from the herd. The breed 
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was Berkshire, crossed with Poland China. Owing to the inland situa- 
tion and want of necessary articles at the place the troughs were not 
made with circular holes, but were constructed in the following manner: 

The trough was di- 
vided longitudinally 
by a board on edge so 
that the hogs could 
feed on either side 
without permitting 
the admission of tlfe 
feet, thus : They were 
graded 1, 2, 3, 4, according to age and condition. The herd was suffer- 
ing from both modes of attack, as heretofore described. They were 
moved ftx)m their range and placed on new ground. As a general thing 
the younger hogs suffered the most. 

Pen No. 1 contained the oldest hogs, fifteen in number, from one to 
three years old. 

Pen No* 2 contained fourteen head, from eight months to one year 
old. 
Pen No. 3 contained eleven head, frotn five to eight months old. 
Pen No. 4 contained five head, from five to twelve months old, and 
was the dead pen. 

No food was allowed for the space of twelve hours. Nos. 1 and 2 
were given salt and wacter, which they were compelled to drink, being 
without food or water. Tnis had the effect of causing vomiting and 
purging. In several cases worms were discharged from the stomach 
and bowels ; principally from those suffering from the second mode of 
attack. Some had to be pressed forward and urged to drink. After the 
action of the salt the tincture chloride of iron was administered in water in 
doses of twenty drops every four hours, for the older, and fifteen for the 
younger hogs. A mash of bran was made (which was always fed while fi^sli 
and sweet), and they were allowed to partake moderately of the iron half 
an hour after the first dose. They were fed at intervals between the doses 
of iron, and no other food was given until convalescence began, when they 
were allowed some com in connection with the mash. In those suffering 
from the disease in the first mode, there was constipation of the bowels, 
dry noses, and watery discharges fix)m the eyes. When the bowels were 
moved (and in some instances they were very torpid), the passages would 
be stercoraceous, and covered with a white substance (apparently epi- 
thelium), were very hard, and upon examination appeared to be com- 
I>08ed almost entirely of earth. These began to improve on the third, 
and were so much improved on the sixth day that they were allowed a 
more liberal supply of food. They were not considered out of danger 
until the eighth or tenth day. It was not necessary to give any other 
purgative, and gradually the discharges from the bowels became of a 
proi>er consistency. 

No. 3. Most of these had diatrhea. Some had a cough, and whenever 
a fit of coughing came on there would be a profuse discharge from the 
bowels, thin and of a yellow color. Occasionally there would be vomiting 
also, showing the great irritability of the pneumo-gastric nerves. Worms 
would also, at times, be ejected from the stomach or bowels. To these 
were administered from one and a half to two fluid ounces of raw linseed- 
oil, according to the age of the animal. After the action of the oil the 
discharges were not so frequent, and the animals seemed more lively. 
Twenty drops of carbolic acid were then administered to the older, and 
fifteen to the younger hogs every four hours. 
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Tlie action of this remedy not meeting my expectations, I had recourse 
on the third day to the tincture chloride of iron, as in the cases of Nos. 
1 and 2. Fifteen drops were given to the older and twelve drops to the 
younger every four hours with marked improvement. The food given 
was the same in all cases. Convalescence in this class was slower than 
in !N^os. 1 and 2, it beginning a day or two later, and the recovery was 
more protracted, with the prospect, in some cases, that a month or longer 
must elapse before they woidd be of any value. 

ITo. 4. — The dead-pen, — In this pen were five hogs of different ages, 
ranging from five months to a year old. They were selected for this pen, 
as there was but little hope of saving them. Two were sick after the 
first mode of attack, and three after the second mode. Linseed-oil 
was administered in corn-meal and water. They had to be urged and 
brought up to drink. One utterly refused, and was too far goneJ to under- 
go treatment. He died in a few hours in convulsions, as in the first mode. 
The morning after two more were found dead, and the next day another 
died. These latter were after the second mode. One after the first mode 
recovered. The tincture chloride of iron was administered to these also. 
As they began to improve, which was in from six to ten days from be- 
ginning of treatment, they were fed more liberally according to their 
condition. The pens were kept clean, the man ure being removed at once. 
Chloride of lime was used as a disiniectant. 

The loss was four out of forty-five hogs. Together with the foregoing 
treatment, the following was administered every four hours, between the 
doses of iron: Powdered alum, ^iss; sulphur sub., §iij; powdered 
saltpeter^ |iss; flaxseed-meal, |ix. These were mixed, and two pounds 
of the mixture was added to every barrel of mash in which it was given. 

The second herd treated numbered originally 123 head; several had 
died) reducing it to 114. The breed was Berkshire crossed with Poland- 
China. They had been bred very close. This was a bad lot to treat, as 
they had been dosed with "condition powders," "concentrated lye,'' 
ajid several other articles. They had been fed on com exclusively. 
Their range was located on a hill-side, and a stream of water passed 
through it. It was covered to a considerable depth with old and recent 
manure, exposed to the sun, and without shelter for the hogs. The 
stream was thick with mud and manure, where the hogs could wallow at 
pleasure and bask in the sun all day. There were other ranges above 
and below; the number I have no idea of, but presume that every farm 
located near this stream had its range on it, as it was common so to do 
for convenience. !N"o other hogs had been brought there, and none taken 
away and returned. 

The herd was moved to new ground in the shade, and graded accord- 
ing to size and condition. They were divided into five classes. 

First class, — ^This consisted of eighteen hogs, the ages ranging from one 
to three years. They were suffering with symptoms belonging to the 
first mode of attack; had no cough. The bowels of some had been 
moved by remedies, others not. Could partake of some food, but not 
heartily. They were treated together. 

Second class. — ^This consisted of twenty-one hogs, ranging from one to 
two years, and were suffering from an attack after the -second mode. 
They had cough and diarrhea. 

T/drd class. — ^This consisted of thirty-nine hogs, ranging from five 
months to one year old, suffering from an attack aJnber the first mode. 

Fourth class. — ^This consisted of twenty-six hogs, ranging from five 
months to one year old, suffering from an attack after the second mode. 

Fifth class; — dead-pen, — ^This consisted of ten hogs of different ages. 
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Three were after the first mode and seven after the second mode of at- 
tack. 

•Believing that the theory of bloodrpoisomng was correct, I did not see 
any reason for a change of treatment from that followed in the case of 
the first herd. Those suffering from the disease by the first mode of at- 
tack were first given salt and water and afterward th^ iron, as in the case 
of tibie first herd. Those suffering from an attack in the second mode 
received a dose of linseed-oil, and afterward the iron and powder as de- 
tailed in the case of the first herd. Many had to be urged and forced to 
drink. Some refused altogether to partake of anything. I sum up the 
deaths by class : 

Of class 1 None. 

Of class 2 2 

Of class 3 - 3 

Of class 4 5 

Of class 5 8 

Total Bumber of deaths , 18 

Nine had died before treatment, making twenty-seven in all. 

Post-mortem examinations. — ^In msiiking post-mortem examinations, I was 
afforded opportunities in Nebraska (besides those under my own obser- 
vation), by Mr. A. J. Eainey, a veterinary surgeon, who had a large 
number of animals under treatment. Also, by a Mr. Dudly, an enter- 
prising farmer residmg in the neighborhood of Syracuse, who gave me 
permission to examine his herd, in any manner I saw fit, in furtherance 
of my object. 

In my description of appearances after death, I shall confine myself 
to one or two dying under each mode of attack. 

Hog six montJis old. — The blood. — ^This had the appearance of water 
colored yellow. Fibrin broken up, and a want of hematin. Excess of 
serum and salt. Poured upon the ground it was absorbed, leaving 
scarcely a perceptible stain. 

The brain. — ^Effusion of serum in cavity of skull, and softening of the 
brain. Effusion in the membrane of the eye. 

The lungs. — ^Effusion of serum in pleural cavity. Base of lungs some- 
what congested, apparently of a passive character. 

The heart. — ^Normal condition, but pale. 

The stomach. — ^Normal condition, the spleen enlarged. 

Tlie liver. — ^There was but little bile in the gall-bladder : the or^n 
was darker in color, with petechial spots. Kidneys pale. Ko ulceration 
of intestines. This hog died from the first mode of attack. 

Hog six montlis old. — ^This hog had recovered from an attack in the 
first mode. Was left blind, and had an ulcer on one of his feet. He 
was killed. Was apparently free of disease : the blood was of the 
proper consistency and color, and coagulated. Blindness was the effect 
of the disease. 

Examination of tlwse dying from second mode of attach. — Hog six months 
old.— This hog was very thin, nearly all the fat having been absorbed. 
Could detect no disease of the brain. In this case there was the usual 
diarrhea, cough, &c., belonging to this class. Heart normal in structure, 
but pale. No effusion in pleural cavity. 

Lungs. — ^These presented the appearance mentioned by writers on this 
disease as gray hepatization. 

Stomach. — ^This presented evidences of disease. Two ulcerated patches 
were found, nearly healed, cmmlar in form, and eight or ten inches in 
diameter. The dead mucous membrane was still adherent, but waa 
easily removed. 
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The liver was discolored j dark patches were diffused over its surface. 
One large worm {Ascaris lumhricmdes) was found in the duodenum. 
There was a large ulcer^ about an inch in diameter, in the ascending 
colon^ plainly seen on the external surface of the intestine. Its edges 
were very hard, and the inflammation extended some distance beyond. 
There were other ulcerations in different parts of the intestines, but less 
extensive. 

The spleen was of natural size, but darker in color. 

The kidneys presented a grayish appearance, very pale, and having an 
apx)earance as though there had been a deposit of black pigment in their 
substance. They were easily broken* up, the internal portion or belly 
showing evidences of suppuration. 

^ The hladder. — ^This organ was intensely inflamed, so much so as to 
diminish its capacity to one fluid ounce. AU the organs in the course of 
the alimentary canal had more or less petechial spots on them. 

Sog five onontJis old. — ^Ejilled him. He was very much emaciated. 
Was apparently recovering from the disease, but very slow and doubt- 
fiQ. Found three large worms in the stomach and one in the duodenum. 
The one in the duodenum had his head inserted in the gall duct up 
to the gall bladder. There was some chronic inflammation at the upper 
portion of the duodenum where the worm had fixed himself. The stom- 
ach of the hog was full of grass. It seemed that tiiis hog would have 
to die of inanition^ the presence of the parasite interfering with the flow 
of bile into the alimentary canaL 

Geology of the district of country where these examinations were 
liiade : The soil is of what is termed tibie ^^ Loess deposits," and by analy- 
sis by Samuel Aughey, Ph. D., contains — 



Soda 

Organic matter. 

Moisture 

Loss in analysis 



.15 
1.07 
1.09 

.69 



100.00 



Insoluble (siliceous matter) 81. 38 

Ferric oxide 3.86 

Alumnia 75 

Lime, carbonate 6.07 

Lime, phosphate 3.58 

3Iagnesia, carbonate 1.29 

Potassa 27 

Parasites. — Of the entozoa that infest the hog I have seen but three 
kinds. Two of those are familiar to most persons, and are found in man. 
The third is a smaller parasite, and is often found in the stomach of the 
hog, and wMch is said at times to destroy the pyloric oriflce of the 
stomach. I have seen but one of this species; it was white, and fix)m 
eight lines to an inch in length. 

I append a statement by some farmers in Kansas, who are successful 
hog-raisers, as to their treatment of hogs. Mr. Jacob Allen, of Neosho 
county, says: "Last year my hogs Imd the fever, or * hog-cholera.' 
They would eat dirt; dirt was found in lumps in their stomachs; but 
few worms, and those in intestines and kidneys. No trichina under 
microscope. Were constipated. I lost some ; cured the others by the 
use of senna and jalap." 

Bev. John Schoemakers, of Osage Mission : " Has been a resident 
here for thirty years, and states that he is of opinion that the disease 
comes of want of proper management, forcing them with com, and want 
of a variety of food.'' He states that they have a large number of hogs 
on the Mission farm, but that they lose none by cholera. They are let 
run in a large field that has been under cultivation. Does not confine 
them to pens. , 

Mr. David Bloomer, of Neosho county, feeds his older hogs com in 
the winter and spring. Sows oats for them in two separate fields, and 
at different times. When the oats are four inches high he turns them 
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into the field first sowed, and afterwards into the second field, so as to 
keep them until com is " out of the milk/' when he cuts and feeds them 
com. Feeds his pigs on oats and shorts during the winter. Lets the 
SOWS wean the pigs. Breeds his sows twice a year ; first litter to come 
about the 20th of February, next litter the 20th September. After the 
green oats are gone he turns them into a pasture of 120 acres. They 
have a<jcess lio clear running water and to shade in summer. Has cover 
for pigs in winter, but none for old hogs. Does not " shuck" his com, 
and keeps it always under cover. Breed, pure Berkshire, not bred close. 
Loses no hogs by cholera. 

In conclusion I have to state that of other diseases affecting animals 
in the States of Kansas and Nebraska, there were an unusually small 
number, and only of those familiar to nearly every one. 

In giving a name to the disease known as " hog-cholera," I have no 
hesitation in saying that the disease in the latter stages has all the 
characteristics of gastro-enteric fever in man. 
Yery respectfully, your obedient servant, 

O. M. HmES, M. D. 

OsAaE Mission, Kans., October 29, 1878. 



PBEVALENCE OF DISEASES AMONG DOMESTICATED ANI- 
MALS. 

By a perusal of the subjoined correspondence of the department, it 
wiU be seen that there has been no abatement of diseases among domesti- 
cated animals during the current year. Those incident to swine seem 
to have been quite as prevalent and almost as fatal and destructive to 
the animals attacked as they were during the year 1877. The per cent, 
of deaths for the last-named year was given at 58.94, while this year it 
is given at 52.75. Kow that the disease which has been so destructive to 
this class of farm animals has been shown by recent investigations to be 
highly infectious and contagious, proper care and vigilance on the part 
of farmers and stock-growers will lessen the spread of the plague, and 
confine it to such limits as to greatly reduce the heavy annual losses of 
the past few years. 

Many diseases of a malignant and contagious character have pre- 
vailed among other classes of farm aulmals the past year, which will 
receive the attention of the department during the coming season. 

ALABAMA. 

hihb County, — The losses from cholera among hoes are annually very heavy. At 
least 40 i)er cent, of all the hogs in the county suffer ttom this disease, and 75 per cent, 
of those attacked die. Cholera is also prevalent among fowls, and large numbers of 
them die. 

Clarice. — A few horses annually die in this county of farcy, a fatal contagious disease, 
and a few from want of care and proper attention, the latter mostly owned by negroes. 
There seems to be no disease among stock-cattle. Both hogs and chickens die of 
cholera. 

Cullman. — There is some murrainamon^ cattle, and considerable cholera among the 
hofjs and chickens in this county. There is but little stock raised in the county. 

ICscamhia, — The only class of farm stock affected by contagious diseases in tliis county 
is that of swine. These diseases have been a great drawback to hog-raising. 

Jefferson. — Horses suffer severely from distemper. Cattle ar% occasionally affected 
with black tongue and murrain, but- at this time are unusually healthy. Hogs are 
seriously affected with cholera, quinsy, and other unknown diseases. The losses have 
been very heavy this season. Cholera and roupe prevail among fowls. 
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Lauderdale. — ^We have had no infections or contagions di8ea45es among horses or cattle 
in this connty. They suffer terribly, hoxrever, during the winter for lack of food and 
prorper attention. At least five hnndred horses and mules, and a greater number of 
cattJi^, are annually lost from this cause. Hog-cholera prevails here every year, amd 
the losses are sometimes enormous. I estimate that between 7,000 and 8,000 head 
have been lost during the past year. The condition of farm stock generally is low — 
worse than at any time since the war. » 

Madison, — ^No infectious or contagious diseases prevail among farm animals in this 
county. Hogs frequently die of so-called cholera. Fowls are afflicted with the same 
malady. The general condition of farm animals as compared with previous years is 
good. 

Monroe. — ^A few hogs only have been lost by disease in this county this year. 

8a^t Clair. — Stock in this county is in very good health and condition. I hear of 
no infectious or contagious diseases. 

Walker. — ^Horses are seriously affected and frequently die of epizootic distemper. A 
good many cattle are lost by murrain and black tongue, and many hogs die of cholera* 
JTowlfl die of cholera and a disease which affects their throats. There are but few 
sheep raised in this county j but this industry is on the increase. 

ARKANSAS. 

Baxter County. — The graded calves of this county have this year suffered severly by a 
disease called black-leg. The first symptom is a lameness, and they usually die within 
from twenty-four to tmrty-six hours. No remedy has been found. About one-fifth of 
the calves have been attacked, and nine-tenths of those attacked have died. 

Boone. — ^The only diseases of any moment that have prevailed among farm animals 
the past year are those incident to swine. The losses have not been very heavy. 

Bradley, — ^Horses, cattle, and sheep are free from disease. About 10 per cent, of all 
the hogs in the county have died during the past year from eating cotton-seeds and 
lying in the dust. Cotton is the only product that is raised here for the market. 

Iw.Um, — Hogs in a few localities of this county have been fataJly affected with 
cholera. 

Grant. — Chicken-cholera is prevailing here to an alarming extent. The hog-choleia 
has somewhat abated. There are no diseases existing among horses, sheep, or cattle, 
of a serious nature. 

Mnarixm, — Horses and sheep are very healthy, and cattle moderately so. Many of 
the latter have died this season of black-leg. Many fowls are annually lost by a dis- 
ease commonly known as cholera. A great many hogs have been lost this season in 
this county by an unknown disease. It is not cholera, but more resembles yellow fever 
in man. 

Monroe. — Cholera among hogs and fowls prevails here every year, and usually 
proves very fatal. All other kinds of farm stock are healthy this year. 

Montgomery, — Horses, cattle, and sheep are proverbially healthy, at least the excep- 
tion is so small that it is not worthy of note. Until this summer hogs have been 
healthy, but cholera is prevailing extensively among them at this time. 

Perry, — ^The health and condition of farm animals is generally good. Diseases 
among hogs continue to prevail at irregular intervals. 

Pope.— Occasionaly a horse dies here from hots and blind staggers^ and sometimes 
from bad treatment. Fine cattle brought here from other States frequently die of 
murrain. Hogs suffer terribly from what is called cholera. In some localities it kills 
almost every animal. Fowls also suffer from cholera. Sheep die of rot and bad man- 
agement. 

Sevier. — ^All classes of farm stock are healthy save that of swine, and a good many of 
these animals are dying in the northern part of the county of cholera. 

Saint Francis, — A new disease has appeared in this neighborhood among cattle ; it 
first appeared among sucking calves, but has lately earned off several grown cattle. 
The symptoms are a trembling appearance and gradual prostration, wiiich ends in 
death in ttom three to seven days. 

Stone, — ^All classes of farm animals have been unusually healthy during the past 
year in this county. 

White, — ^At least one-third of the hogs in this county have been affected with disease 
during the past year, and of this number eighty-five per cent, have died. 

CALIFORNIA. 

Calaveras County. — ^Wo have never had any infectious or contagious diseases among 
any class of farm animals. Every year we lose a greater or less number of animals by 
starvation. Last winter prpbably ten per cent, of all the cattle and sheep in this 
county died from this cause alone. In 1862 fully t^ee-fourths of all the cattle died for 
the want of feed. 
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Contra Costa. — ^Hogs here are subject to cholera and pnenmonia. These diseases axe 
brought on by lack of proper care and attention. 

Lassen. — ^There are no infectious or contagious diseases prevalent among domesti,- 
cated animals in this county. 

San Bernardino, — ^This portion of California has always been remarkably healthy for 
all classes of farm animals. No contagions disease has ever prevailed here except 
scab among sheep, and this disease never destroys the animals. 

San IHego. — ^The only disease existing amon^ cattle is murrain; this disease is very 
fatal; especially in dry seasons. Hog-cliolera is not known here. A good many sheep 
are lolled by eating poison-weed after our spring grasses are dried np. We lose a good 
many fowls from a cusease known as swelled head. 

Shasta, — ^Horses in iihis district are annually alHicted with an epizootic distemper; if 
IMToperly cared for but few of them die. Cattle and hogs are healthy. Sheep are 
affected with scab, but when washed and properly treated but few are lost. Our State 
is turning some attention to the Angora goat. I think the raising of thesa animals 
will eventually make the best business of the State. California contains a vast extent 
of country adapted to the roving of this animal which is fit for nothing else. It sub- 
sists entirely on brush, and seldom, if ever, ^azes. 

Tuolumne. — ^Farm animals of all kinds are in a healthy condition. The weather la 
mild, and feed is starting. 

Yiiha. — ^A kind of epizootic disease is seriously affecting horses in this county. Dis- 
eases among cattle are generally caused by want of proper care in winter. Cholera 
prevails among hogs and fowls. Sheep become diseased for want of proper care, and 
keeping too many together. 

COLORADO. 

Bent Cownty. — ^Neither horses nor cattle are affected with infectious or contagious 
diseases here. Cattle-raisers estimate their annual losses at about 5 per cent. A few 
Bheei> are lost by a disease known as scab. Stock is in extraordinary good condition 
at this writing. 

GttfmMon.— This is a new coxmtv, and there are not over one thousand horses in it. 
About half of these have suffered this year with epizootic distemper, but none have 
died. There are np hogs or sheep in this county. There are a few fowls, but they are 
entirely firee from disease. 

San Juan, — ^There are no domestic animals raised in this county, and none aie win- 
tered here. During the early summer there are quite a number of animals poisoned 
by eating a weed which the Mexicans call '' Loco." Tlie botanic name of tms weed 
is unknown to the writer. 

DAKOTA TERRITORY. 

Brule Cotmttf. — ^There is but little stock in this county. No disease of a serious 
character pre vails. 

Lake. — ^A few horses have died of distemper this year, and a few calves and cattle 
have been lost by the disease known as black-leg. Fowls are affected with rough, 
scabby legs, and perhaps 10 per cent, of them die from this disease very suddenly and 
while in good condition. 

Pembina. — ^This is a very new county, and contains but a few farmers and little stoek* 
What little we have is healthy, and 6ee from all infectious or contagious diseases. 

TVaill. — ^A contagious but not very fatal distempei: exists among horses in this county. 
The symptoms are a discharge from the nostrils, and swelling of the throat to such 
an extent as to prevent even the swallowing of water for three or four days at a time. 
Pants when driven severely, and his tongue hangs out of his mouth. 

DELAWARE. 

Kew Castle County. — Chicken cholera prevails this season. The best preventlTeiB a 
teamadeof smartweed, and placed easy of access to the fowls. Condition of fam 
animals, ''good and improving." We believe the best stock and the best caxe will 
insure most satisfactory and profitable results. 

FLORIDA. 

Calhoun County. — Cattle are generally affected with black tongue, hollow hom, and 
murrain. Horses suffer to a considerable extent with staggers and scurvy ; and many 
hogs are annually lost by cholera and staggers. 

Columbia. — Native horses are generally much more healthy than those brought in 
from Northern States. Cattle have been generally healthy, except in a few locfuities, 
and in these the losses have been quite heavy. About one-third of the hogs in the 
county have died from cholera, and the thumps; the greiatest fatality ever known has 
occniied among Ibwls this year. 
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Ihtval* — ^There is no disease of any kind existing among fanu animals here^ except a 
disease known as salt sickness, which affects cattle only. Diseases affecting fowls are 
attributable to lice, and are contagions because they are infected by contact. They 
Teceive no care. The breed is wild ; they are rarely fed, and the only wonder is that 
they do not all die. 

Lafayette, — ^There are but few horses in this comity, perhaps not over fifty head, and 
bnt utue attention is paid to raising or caring for them. There are about 3,000 cattlo 
in the coun^. They depend entire^ on wood range for subsistence, and are ^eneraUy 
in bad condition. Hogs subsist on mast, and do very well. No sheep are raised here. 
During the summer fowls are afflicted with cholera. 

Levy, — Staggers among horses is very fatal, especially among young animals. Epi- 
zootic distemper is the most fatal infectious disease among this class of animals. Cattle 
are affected with what is known as ^* salts" ; called this, perhaps, for want of a better 
name. Hogs are subject to cholera, sheep to black ton^e, and fowls to '^ sore-head.'' 

Madison. — ^Distemper and glanders are the only conta^ous diseases prevailing among 
horses in this county. Chofera has been very destrucuve among hogs. A few cases 
of thumps have been reported among the same class of animals. Many fowls have 
died of cholera and sore-head. 

FoUc, — ^The losses of cattle in this county, from various causes, amount to about 5 
per cent, of the whole number. But few horses are raised here, and sheep are just 
being introduced. Fowls do not do well ; the climate seems to be too warm for them. 

&M^t Jbft»'8.ff— No sort of attention is paid to the raising of hogs or sheep in this 
comity. I have not learned of a single person having an improved breed of pigs. All 
depend on the ''razor-back" or ''land pike." But little disease prevails among any 
dass of stock. 

Santa Bom,, — Yery few cattle die £rom disease here, but a great man^ die from want 
of proper care in the winter, and food in the spring. Some few sheep die of rot or grub. 
Hogs ore sometimes afflicted with fatal diseases. 

SuviUer, — ^Pink root or foot disease is quite common among white hogs, but does not 
affect black ones. Salt-sick is a disease common among cattle. We have no remedy, 
but some recover. 

Smoannee, — Out of 60 head of horses recently brought here from Texas, 36 died^ with 
no apparent well marked symptoms of disease. No other horses were so affected. 
Hogs are afflicted with so-caUed cholera, and chickens with what is here known as 
sore-head. The head of the fowl becomes very sore, and so much swollen that the 
tongue hangs out of the mouth, the eyes swell shut, and they soon die. 

T^ItMia.— Worses and mules are seldom attacked by any disease except blind stag' 
gers and sand disease. About 60 per cent, of the first and 20 per cent, of the latter, 
attacked by these diseases, die. Cattle are affected with salt-sick and hoUow-hom. 
Hie greater loss is from the; former. Hogs and chickens are sometimes affected with 
cholera and other diseases. 

7ra]tu22a.-»Horses, colts, and mules die of staggers, grubs, and colic; cattle of hol- 
low-hom and hoUow-tail, and hogs of thumps ana cholera. Chickens also die of 
cholera. 

GBOBGIA. 

Charlton County, — ^During the past twelve months hogs have died in greater num- 
bers than was ever known before. We have no improved breeds, our hogs all being 
"land pikes." We have no remedy for the diseases which carry them off in sucn 
numbers. 

Coffee, — ^Horses in this county are seldom attacked by contagious diseases. A few 
are affected with epizootic distemper, and a good many die of staggers. Occasionally 
one dies with colic or sand disease. Cattle are only affected with diseases brought on 
by poverty in the winter season. Cholera among ho^s is the most dreadful and fatal 
disease we have to contend with. Sheep are sometimes affected with staggers and 
sore-head: but rarely die except from old a^e or poverty^. 

De Kalo, — ^The value of horses lost by disease in this county during the past year 
will reach 95,000, and that of hogs |ti,000 or more. Immense numbers of chickens 
have also died of cholera. 

Fannin, — Stock of all kinds have been remarkably free from infectious and con- 
tagious diseases in this county. Stock here is raised only for domestic purposes. 

Forsyth, — ^Horses are affected with bots and staggers, and a good many cattle die of 
distemper and murrain, and hogs of cholera. 

Hart. — ^The losses in this county from diseases among farm stock are generally very 
light. 

Jones, — ^The only disease among cattle here is hoUow-hom, and that^ as a general 
rule, is produced by neglect in bad weather. Hogs and fowls have suffered severely 
with cholera the past two seasons. 

Laurens, — ^We have no iofectious or contagious disease among horses, cattle, or sheep. 
Disease prevails more or less among hogs every year. The general condition of farm 
stock \& good. 
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lAncoln. — ^Fann animalB thiB year have generally been exempt from infectious and 
contagious diseases. Li a few localities chicken cholera prevails with more or less 
fatality. 

Marion. — ^A few horses have died during the past year of epizootic and lung fever. 
Cattle and sheep are healthy. Cholera is quite prevalent and very fatal among both 
hogs and chickens. 

Murray. — ^About 5 per cent, of the hogs and sheep of this county are annually lost 
by disease. Perhaps 2 per cent, of the cattle are lost by murrain. 

Fulasku — ^We have no contagious diseases among horses except distemper, and that 
rarely kills. Cattle are healthy, but hogs are more or less subject to cholera every 
year. The only disease affecting sheep is rot. Fowls have more or less cholera every 
year, which is generally very fatal. 

Uandolph. — The most fatal disease among horses which has prevailed here during 
the past year is staggers. Cattle are subject to a good many maladies, some of which 
are quite fatal. Cholera and big>shouldcr sweep off a great many hogs annually. In 
some localities almost all the fowls have been destroyed by cholera. 

MocMaU, — ^No diseases of a very destructive character have visited onr farm stock 
during the past year. 

Schley. — ^There are no diseases of any character prevailing among farm stoek in this 
county. This section is most prosperous to the f lajiner, as there is a full crop of idl 
products and good health throughout to both man and beast. 

Screven. — ^The most prevalent disease here, and the most distressing one to the farm- 
ers, is colic in mules. It is very fatal, and generally kills witliin from five to ten 
hours. At least ff ve out of every seven of those attacked die. It seems to be caused 
by an accumulation of wind in the body, and not in the intestines. The body swells 
to the greatest dimensions, and the most excrutiating pains follow and continue until 
death. 

Spalding. — ^The losses among farm stock in this county from the various diseases in- 
cident to the same will probably reach as high as (16.000 for the current year. 

Tattnall. — ^Staggers is the most fatal disease among liorses in this county, and blaok- 
tongue among cattle, although more of each class die of poverty than from the effects 
of msease. Cholera is very fatal amon^ hogs and fowls. 

Towne. — ^There are no diseases prevailing among form animals in this county except 
bots and distemper among horses and muk-sick among cattle; also, cholera among 
hogs. 

Union. — We have no contagious disease among any class of farm stock, but a good 
many animals are lost every year from common and well-known diseases. 

Waalimgton. — ^Murrain among cattle and cholera among hogs and chickens are dis- 
eases that are proving very fatal here. Nearly all the animab and fowls attacked by 
these diseases die, as we have no remedies. Young animals and those being &tteiied 
seem the most liable to attack. Farm animals in this county are now in a Dettet eon* 
dition than ever before at this season of the year. One reason for this is that a large 
number of planters do their cotton-ginning by steam and water-power inst^^ of with 
animals. 

Wilcox. — ^A greater or smaller number of hogs die every year of a disease called chol- 
era. All other classes of farm stock' are measurably healthy. 

Wilkes. — ^Hogs die annually in some localities in this county of a disease called chol- 
era. Some years this disease is much more destructive than in others. 

IDAHO TERRITORY. 

Bear Lake County, — Horses are occasionally subject to a distemper which is regarded 
as contagious. The symptoms are heavy discharges from the nostrils. 

Idalw. — ^This climate is very favorable to farm stock. All classes subsist on the 
abundant bunch-grass of the range during the winter, and disease is rarely known 
among them. 

ILLINOIS. 

Adams County. — ^A good many horses have died during the past year of distemper. 
As usual, the so-called hog-cholera has jirevailed extensively, and has caixied off stock 
to the value of $25,000 or $30,000. 

Carroll. — ^All farm animals have been remarkably free from contagious diseases 
except hogs. Never before has there been so great a mortality among swine in this 
county. With pigs and shoats the disease has been most fatal. No remedies seem to 
bo of any benent, and no sanitary condition is a safeguard against attack. They are 
affected in a great variety of ways and apparently by different diseases. 

Clark. — ^A mild form of epizootic distemper x>re vails among horses in the southeastern 
part of the county, and there have been some deaths. Hog-cholera prevails in a \esry 
fatal form in the eastern part of the county, and many nogs are dying. Cbicken* 
cholera is also very prevalent and fatal. 
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CUntan, — ^A good many horses are every year attacked by an epizootic distemper, 
and about 5 per cent, of those attacked die. 

Crawford, — ^Hogs frequently die of a disease commonly known as cholera. A great 
many chickens are annually lost by a disease of like character. 

Be Kalb. — ^Diseases among swine have prevailed to a most fearful and destructive 
extent among the hogs in this county during the past season. The losses are esti- 
mated at $50,000 and upwards. 

Ford. — Hog-cholera is about the only disease of consequence that prevails in this 
locaJity. It is sometimes very fatal and destructive. 

Grundy. — ^At present hog-cholera is prevailing in one or two townships of this county, 
and many hogs are dying. A Mr. Ely has lost 160 out of a herd of 260 head, and the 
disease is still raging. 

Hancodk. — The value of hogs lost in this county during the past year will amount to 
over $35,000. 

Hardin. — Horses in this county are more £ree from disease at this time than they 
have been for three ^ears past. Distemper in a rather bad form is the worst disease 
now affecting this animal. Cattle are also unusually healthy. Hogs are less affected 
with cholera than for many years past. Pokcrroot slop is the best preventive we have 
yet found, in addition to the burning of the dead carcasses. A law should be passed 
tor the fine and imprisonment of any person who neglects this latter precaution. 

JSenderaons — ^The mortality amon^ hogs for this year is greater than for any previous 
year. The losses up to this time will exceed |80,000. I feel confident that iigudicious 
leeding, in connection with insufficient shelter, are the predisposing causes of disease 
among swine. 

IfoquoM. — ^During the past few months the number of hogs lost in this county by 
disease has been immense. Several breeders of fine Berkshires have lost their entire 
herds. 

Jackson. — ^Hog-cholera is the only disease that has seriously affectod any class of farm 
animals in this county. 

Johnson. — ^Hog-cholera has prevailed to a limited extent this season, therefore the 
losses have not been very heavy. 

Kankakee, — ^A large number of hogs have died of disease during the present year. 
Perhaps the aggregate of these losses would amount to $15)000 in tms county. About 
1 per cent, of aU the fowls die every year from diseases incident to them. 

Kendall. — ^Hogs have been seriously affected with cholera. Other classes of farm 
stock have had the usual affections. 

Knox. — ^With the exception of swine all other classes of farm animals have remained 
in good health during the past season. The mortality among hogs has been very 
great. 

Lee. — ^Domesticated animals in this county have been remarkably healthy for the 
last year with the exception of hogs, which have died in great numbers. My own 
opinion is that the predisposing cause has been too close in-breeding, and a consequent 
weakening of the constitution and loss of vitality. 

Livingston. — ^No infectious or contagious disease prevails among horses, cattle, or 
sheep. Diseases incident to swine and poultry are quite prevalent and fatal. I pre- 
sume the diseases affecting swine are similar to those existing elsewhere. 

McDonougU. — ^The loss among hogs in this county during the past year has been very 
heavy — ^perhaps $100,000 would not cover it. Other classes of farm stock have remained 
in their usual health. 

McHenry. — Hogs in this county are seriously afflicted with infectious or contagioas 
diseases. Some 2,500 have died from the plague. About nine-tenths of those attacked 
die, and the aggregate losses thus far wiU reach $15,000. Other classes of farm stock 
are healthy, and their general condition above an average. 

Macoupin. — Hogs and fowls are annually affected with cholera, and great numbers 
of each die of this disease. 

Madison. — ^No infectious or contagious diseases have recently prevailed among 
horses and cattle in this county. Among hogs the cholera is quite prevalent and very 
fatal, reducing the number at a rapid rate. A great many fowls die from the so-called 
chicken-cholera and from gapes. 

Monroe. — ^We have had a great deal of hog-cholera in this county. I think the 
disease is mostly caused by malaria, the result of filthy keeping and carelegs feeding. 
We also have chicken-cholera, for which we have no remedy. 

OgJe. — Hog-cholera, or disease among swine, still prevails to a limited extent in 
some localities in this county, but is not so severe or so fatal as last year. 

Fiatt. — There is no infectious or contagious disease prevailing among any class of 
farm animals except among swine. Recently a malarial fever broke out among some 
imported stallions in our county, owned by Mr. Harvey E. Benson, and they all died. 
There were eight or ten of them in number. 

Fike. — Hogs are generally seriously affected here with cholera at two periods of their 
e^tence, viz., in July, before they are old enough to "vyean, or between iQilk an^ 
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grass, and again just before they are old enongh or large enough to fatten. Some die 
at all stages and every season of the year from the effects of tms banefal and deiftmc- 
tive disease. 

Pope, — ^The only disease of any moment preyijent among farm stock in this comity 
is cholera among hogs and chickens. The aimnal losses among both classes are very 
heavy. 

PulasTd, — ^But few farm animals are raised in this connty, and the losses from 
disease have been li^ht daring the past year. 

lUmdolph, — What is known here as hog-cholera has prevailed in several parts of the 
connty, but has generally been most destructive where large numbers were herded 
together. Cases are reported of several droves, numbering one hundred or more, wheie 
but ten or fifteen head, in all, recovered. 

Strngamon^-^TLoTBeSf cattle, and sheep have been healthy during the past year. There 
has been the usual loss among hogs and fowls, but the aggregate cannot be given in 
the absence of reliable data. 

Schuyler. — ^Hogs are the only farm animals that have been affected with infeddoos 
or contanous diseases in this county during the past season. Great numbers of turkeys 
and chickens have also died of cholera, but I can give no idea as to numbers that have 
been lost. 

Shelby, — ^During the past year hogs have died in great numbers in this county of 
cholera and lune diseases. The aggregate loss will amount to over |60,000. A few- 
horses have died of distemper, and a good many cattle of dry murrain. 

StarJe, — ^The hog-cholera nas been very severe on some farms this fall, a good many 
fanners havinglost nearly all their stock hogs and some of their fattening stock. 

Stephen8an,-^rhQ losses of swine in this county have been fearful. The class now^ 
dyin^ are mostly shoats— last spring's pigs— and th6y are dying so rapidly in some 
localities that it is impossible for the farmers to hunt them up and bury or bum them, 
consequently the air is tainted with their carcasses. 

TazeweU* — ^Immense numbers of hogs have died in this county during the past year 
of the various diseases which afflict them. - No cure has been discovered for tiieae 
maladies. 

Wdbaah, — Cholera among swine seems to be the only disease affectinc any class of 
our farm animals. About one-half of all the hogs in tiae county annually die of thi« 
disease. 

Wdnhirufton, — ^The usual diseases have prevailed among farm animals in this county 
during the past year, and the losses among all classes >Till reach $8,000 or |10,000 in 
value. 

INDIANA. 

Adams County, — ^The only class of farm animals affected by disease in our county is 
the hog. The disease seems to be epidemic and contagious, and has occasioned heavy 
losses among hog-raisers. 

Broum, — ^^e only disease of any consequence that has prevailed among farm ani- 
mals in this county during the past year is cholera amon^ swine. 

CarroZZ.— Cholera has been very destructive among swine during the present year. 
The losses in this county will amount to $38,000 or $40,000. The symptoms are various 
and seem to defy anything like successfiil treatment. 

Clay, — I doubt if this county at any time during the past eighteen years has been 
clear of the hog-cholera. In most herds it has been very fatal. 

Clinton. — ^The losses in this county during the present year firom diseases among 
swine will amount to over $20,000. 

Crawford. — ^The general condition of farm animals in this county at this time will 
compare favorably with previous years, and is fully up to an average, if not above. 

vearhom, — ^There has been but very little hog-cholera in this county during the 
present year. 

Decatur. — ^All classes of farm animals in this county are healthy except that of hogs. 
These animals are affected with the usual maladies, and the losses nave been very 
heavy during the last year. 

Greene. — ^With the exception of hogs and fowls all classes of farm stock have been 
measurably healthy during the past season. Perhaps five thousand hogs have been 
lost during the year by the usual diseases. 

Hancock. — ^The value of the ho^ lost in this county during this past year from the 
various diseases affecting them will amount to over $60,000. 

Hendricks. — Our horses, cattle, and sheep are comparatively exempt from disease, 
but hogs and poultry are seriously affected. The losses among hogs particularly are 
very heavy. 

Jay. — ^The only farm animals affected with disease in this counly are hogs, and they 
die by the thousands. The disease affectinc them is known as nog-cholera. About 
one-lublf of those attacked die. I think the disease is contagious. 

^o«ctt(«X;o,— Nearly 50 per cent, of the hogs ^u t\i\a gouuty have died this season, 
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Borne fanoers have lost as liigb as 80 per cent. Some die of & disease reeenliliiic lone 
ferer, some at cliolera, wbile others are UteiaJly eaten up with worms. The tkah oi 
the hogs fairly swarms witli these wonos. 

^anon.— Bog-cholera is the only diSeaee of any consequence preyailing in this county. 
Hie losses have been heavy. 

^iomi.— The losses to the fanners of this county &om diseases among swine will 
amount to over (20,000 for the present year. Cholei'a has been very deHtructive among 

Ohio. — But few losses have been snstained during the past year from diseases among 
horses and cattle. Cholera prevails among hogs, and is frequently very fataL Those 
fed on soap-ands and kept out of the dust seoia to be exempt from disease. Plenty of 
lime, sand, and pure water will prevent cholera among fowls. 

Shelt^. — Horses, cattle, and sheep in this county are measurably clear of disease. 
Hogs and fowls, however, are reported as largely afflicted with cholera, &om which 
many of them die. No remedy seems to prove effeotnal. 

Stark.— The disease among ho^ in this conntv is commonly known as cholera, 
although the symptoms are v^aried. The disease has not been very destructive this 

SvrUxerlanS. — Some distempei exists among horses, but the losses have been compara- 
tively small. Cattle aro healthy and free from all cont^ons diseases. Hog cholera is 
Sevalent, but not sufBciently general to disconrage hog-raising. Thelosees from this 
9ease will pertiaps amount to one per cent. There is some chicken-cholera prevalent, 
bat not snfBcient to impede the bnsmess. 

XIpfwcaiUK. — For this and for several years past it wonid he safe to say that GO pei 
cent, of all the swine pigged in this county have died of what is usually termed hog- 
cholera. This year nearly all the farmeis in this region have been a&aid b> feed their 
bogs, and have shipped them as soon as shippers could handle them at the summer 
pacUng-houses. The fine heavy hogs that the Wabash Valley used to produce are 
tJiings of the past. All other kinds of farm stock are healthy. 



INDIAK TERSnOBY. 

CJuroJcee JToKor. — It will be Beveisl years, under the most &TOiahle oiroamstanoea, 
before our people eau hope to be as abundantly supplied with farm stock as they were 
befbre the late war ; but it is encom^^ing to know that out people, by their vi^Ianoe 
and industrv, hare increased the number of their cattle, horses, hogs, &e., and now 

have not only Buffloient for home supply bnt a small surplns '- ■■ '-- "- 

tant markets. Among cattle the most serious and &tal di» 
with is munain. Hogs are afBioted with various diseases ' 
the general name of cholera. The prinoipal disease among ho 
they are occasion!^ afBicted with blindness and big-head. 



Adair County. — Diseases are prevailing among horses and s^ 
losses in hogs nave been heavy. 
Buehaiuttt. — The only epidunio that has prevojled among ~ 



Buchmmi. — The only epidui 
during tbe past year has prei 
animnla tuM bceu Very heavy. 



prevailed among hogs. The mort 



Cntwford, — Hogs in this county have been largely affected 
attacked by the disease reoovor. The greatest destruction l 
The losses are estimated at $40,000 for the year. 

Bet Jfoine*. — A few horses and sheep and a great many h<^ 
county during the past season by disease. 

Emmett. — A few colts have died here with a disease know; 
esse among other classes of farm animals. 

Jiwefte.— Perhaps $3,000 would cover all the losses of fan 
for the past year nom purely contagions diseases, but the los 
would no doubt swell the aggregate loss to twice or three tim 

Fraaklitt, — Hogs have remained healthy until within a few 
nnmber of fat hogs'and shoats have been lost in this locality. 

Guthrie. — Distemper is the most common disease among hor 
cattle. The latter is more prevalent and fatal among calves 
tie. Cholera and quinsy prevail among hogs, and these dlseai 
Chickens have cholera, and I never knew one attacked bj 
Sheep are healthy. 
13 SW 
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Sarri8an,—'Hoga are annually attacked lyith a disease known here as cholera, and a 
great many of them die. The past year has proven as disastrous as former seasons. 

Humboldt — ^This county has been remarkably free from all infectious and coata- 
gious diseases among farm animals. There has been some cholera and roup among 
chickens. The largest loss of hogs that I have heard of was five out of a herd of over 
one hundred head. 

Ida. — ^Hogs are dyin^ in this locality this year of Inflammation of the lungs. About 
one-half the herds afiected die. The animals die in about one week after the first 
irpnptoms are noticed. Those that recover from the disease do not amount to muoh. 
This Is the first year that hogs have died of any disease in this county. 

Iowa. — ^Among horses the only contagious disease prevailing seems to be a very 
serious distemper. It affects young horses to a greater extent than old animals. 
Quinsy and cholera have prevailed among hogs this year, but to a less extent than 
usual. The losses will amount to $18,000 or $20,000. 

Jackson. — Cattle have been remarkably healthy, and so have hogs until within three 
or four months past. From information recently received I am inclined to believe 
that the losses will be heavy — ^heavier, perhaps, than ever before. 

Jefferson. — Horses and cattle are healthy in this locality. Hog-cholera prevails in 
some sections of the county, but not in as malignant a form as usual. Still the losses 
have been quite heavy. Fatal diseases prevau among fowls, for which we have no 
remedy. The general condition of farm stock is above the average. 

Johnson. — ^No disease has prevailed this year amon^ either horses, cattle, or sheep in 
this county. The losses, therefore, are merely nominal. The loss of hogs is not so 
great as last year. The largest number of those that have died were young hogs, and 
uierefore were of less market value. The disease, in all cases, was supposed to be 
cholera. 

Lyon. — Until the past sununer all classes of domestic animals have been extremely 
healthy in this county. During the past summer some herds on the Little Rock were 
affected with a disease claimed to be black-leg, which I doubt, but of which quit<e a 
number died. I notice that all animals well oared for through last winter have es- 
caped. We have never had a case of hog-cholera in the county. I hear of no diseases 
among fowls. 

Marion, — ^Hogs and sheep. are less affected by disease than usual at this season of the 
year. No infectious or contagious disease exists 'among horses and cattle. Some 
seasons a great many fowls die of disease. 

Marshall. — ^Hogs have suffered to a greater extent from disease the past season than 
ever before. The losses have been heaviest among pigs and shoats. The losses are 
estimated at from $85,000 to $90,000. 

Mownuu — Lung fever has caused some heavy losses among horses in this county 
during the past year. There have been some losses among cattle firom black-leg and 
other diseases. Hog-cholera prevails, and the losses, as usual, have been very heavy. 
Almost all those attacked die. The lew that recover are worthless. 

O'Brim.— -Cholera or influenza kill a good many hogs in this county every year, 
although the disease has never appeared as an epidemic. 

Palo Alto. — ^The only contagious disease known among horses here is glanders or 
nasal gleet. Our young cattle are sometimes attacked with black-leg. I have never 
known farm animals to be in a more thrifty and healthy condition than they are this 
year. 

Poweshiek. — Horses are afflicted with an epizootic distemper, which has caused many 
deaths. The mortality among hogs, from a disease supposed to be some kind of fever, 
has been terrible. The losses the present year, in swine alone, will aggregate firom 
$36,000 to $40,000. 

JSioux. — ^This is a new county, and but few farm animals ore raised. The few we 
have are in good health and condition. 

Story. — Hog-cholera has prevailed extensively, and has been most virulent and de- 
Btmctive during the past season. . About one-half the hogs in the county have been 
attacked, and 99 per cent, of those attacked have died. The losses will amount to 
over $30,000. 

Woodbury. — ^Tho assessors' returns showed 9,982 hogs in this county this year. Ten 
per cent, of these were attacked by a disease known as cholera, and about aU> those 
affected died. I believe the disease to be an affection of the lungs. Horses are trou- 
bled to some extent with lung diseases, but other classes of farm stock are hoalthy 
and in good condition. 

Washington. — No diseases of consequence have recently prevailed among farm ftniwut^u 
in this county, aside from those incident to swine. Diseases among these <M>tTnali» 
seem to be most destructive where corn is the only diet. The losses dunnc: the year 
will reach $40,000. 

Wright. — ^During the last two years wo have been greatly troubled wilii hog-cholera 
in this Qpunty, It is about the only disease of consequence among our £inn n-i^itnAla 
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that we have to contend against. It has been very destructiTe to swine. Wo lose a 
few young cattle every year with a disease called black-leg. 

KANSAS. 

Allen County, — Cholera and congestion of the lungs carry off a cood many hogs m 
this county every year. Scab in sheep and cholera among fowls also prevail to somo 
extent. 

Brown. — ^Hog-cholera is the only disease that has prevailed to any considerable 
extent in this county during the present year. The losses have been quite heavy. 

Chautauqua, — ^A few horses, perhaps 200 head, have been lost in this county by an 
unknown fever. Grown cattle are affected with murrain and young ones with black- 
leg. Cholera and pneumonic fever are prevailing among hogs, and these diseases aro 
proving quite fatal. A good many fowls are dying of a disease called cholera. 

Clay, — Our stock is annually visited by one kind of disease and another, and some- 
times our losses are very heavy. This year our losses among all classes of animala 
will aggregate from $12,000 to j|15,000. 

Cloud. — The only disease of an infectious or contagious character is that prevailing 
among swine, and generally known as hog-cholera. It is not so prevalent this year 
as formerly. The condition of all kinds of farm animals is from 25 to 50 per oent. 
better than in any previous years. 

Crawford, — ^The principal disease among horses is lung fever, brought on for want 
of shelter and proper attention. Cholera prevails very extensively among fowls. 

Davis, — Cattle are occasionally fatally affected with black-leg, and cholera prevails 
to a limited extent among hogs where many are kept together. 

£lk. — ^Horses and oatt^ simer from various diseases, and the losses will this year 
perhaps amount to $7,000 or $8,000. No epidemic has prev«iuled among hogs daring 
the year, but a great many fowls have been lost by the usual disease. 

Ford, — ^A disease called Texas fever prevails here amonc cattle. It hardly ever 
proves fatal to cattle brought fipom Texas, but when it attacks native cattle it is very 
severe, and generally fatal. A disease like cholera affects chickens, and seems to be 
contagious. 

Franklin. — ^There are no diseases of any kind prevailing among farm stook in this 
county. Stock-raising of every kind is greatly on the increase here. 

Jackson. — ^The prevailing disease among cattle is blaok-leg, and that is confined 
principally to calves and yearUngs. Hogs are afi^cted with cholera, but the disease 
IS not so prevalent this season as usual. Chicken-cholera annually destroys a great 
many fowls. The condition of farm animals is fully an average. 

Kingman, — Cattle are afflicted with wolf-tail and hollow-horn. Four out of every 
ten horses that are brought here from the East die before they become acdimateo. 
H<m and sheep are healthy. 

ixibetie, — Spanish fever has prevailed among some cattle infected by stock brought 
in fix>m Texas and the Indian Nation. Cholera has also prevailed to a limited extent 
among hogs. 

Leavenworth. — ^Horses are rarely sick, but when they are attacked by disease they 
usually die. Hogs are afflicted with various diseases, and they nearly all die that are 
taken sick, as nobody tries to doctor them. Fowls also die rapidly. 

Linooln, — ^All classes of farm animals in this county have been exceedingly healthy 
during the past year. Stock is in very good condition. 

Miami, — ^The only disease reported among farm animals is that existing among 
swine. This disease was very destructive last year. 

Mitchell. — Murrain, black-leg, and lung-fever have prevailed to some extent among 
cattlo during the past season, and cholera, quinsy, thumps, and fever among swine. 
A lamentable ignorance seems to prevail in regard to the nature and cause of disease 
among swine. 

Nemaha, — ^No disease of consequence has prevailed among our stock this season. 
There has been some hog disease, and a greater loss than usual &om diseases among 
fowls. In some instances parties have lost all they had. 

Beno, — ^A number of horses in this locality have been sick with blind-staggers and 
glanders, and some have had a mild form of the epizootic. The lirst two diseases 
prove quite fatal, one of my neighbors having lost five animals, another three, and so 
on. Cattle are usually healthy. A few cases of black-leg, or something like it, have 
occurred. A disease is prevalent among hogs, which causes them to lose the use of 
their hind parts, and from which they die in about six weeks. Sheep are very healthy. 
Fowls are frequently seriously affected in the fall with cholera. 

KENTUCKY. 

Breathitt County, — ^A good many hogs have been lost this year by cholera, and many 
aheep with foot-rot. Horses are suffering with distemper, and cattle are frequently 
attacked with murrain. 
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Bullitt. — Cholera prevails to a considerablo extent among hogs in this comity. It 
seems to be more £atal among pigs and sboats than among older bogs. 

Calloway,— Distemper prevails among borses^ cholera among hogs and fowls, and 
rot among sheep. Cattle are healthy. 

Carroll. — ^The disease known as hoe-cholera is not so prevalent this year as usuaL 
Many of our swine, however, have a aelicate and unhealthy look, and do not improve 
fast even with the best treatment. This we regard as an evidence that the disease is 
hereditary. 

Clay. — ^The so-called cholera among bogs has proved very disastrous to the fumers 
of this county during the past year. 

Cumberland. — A few horses have died of distemper in this county. There are no in- 
fectious or contagious diseases prevalent among cattle. Hogs are afflicted with chol- 
era, and a great manv have died. 

EBtUl, — ^^e only diseases of conse<;[uence prevailing amon^ cattle are hollow-bom 
and murrain. ' Horses are afflicted with distemper, aim occasionally die of some kind 
of lung-fever. Hogs are badly afflicted with cholera. I should say from 80 to 90 per 
cent, of those attacked with the disease die. A gopd many hogs also suffer from 
thumps, and about two-thirds of them die. Cholera a^ prevails among fowls. 

jP2emin^.-»Horses are afflicted with distemper and lung diseases, from which about 
one in twenty die. The most destructive disease we have to contend with is cholera 
among hogs. At least one-fifth of all the hoes in this coxmty annually die from this 
disease. Two years ago I lost one hundred ana seven head, and this fall I have already 
lost sixty head more. 

Hart. — ^Hogs, in some portions of the county, are more or less affected every year 
with cholera,but the loss this season is small compared with other years. Horses and 
cattle are free from all contanous diseases. Chickens suffer from various diseases. 

KewUm. — ^There is but little stock raised in this county, and the only disease tiiat 
has caused material loss to fanners is that among hogs. 

JTnox.^-Hogs in this county have been seriously iSStticted with cholera and blind- 
staggers. Murrain has also prevailed extensively among cattle, and distemper among 
horses. 

Lewis. — ^This is one of the largestpoultry-raisin^ districts in the State. The loss by 
disease runs into the thousands. The shipments uom. this post are about one thousand 
chickens per week* 

Martin. — ^The most prevalent and destructive disease amone any class of fjurm ani- 
mals is that of cholera among hogs. This disease is very fiata^ and makes its appear- 
ance semi-annually. We have no remedy. Fowls also suffer with a disease generally 
known as cholera. 

OMo, — ^Hogs, as well as fowls, are still afflicted with cholera. The mortality among 
the former 1ms been very large. 

Oldham. — ^Distemper is the only disease afflicting cattle in this locality. Hog cholera 
prevails more or less all the time. Sheep are affected with various diseases, among 
others those of rot and scab. Fowls are suffering from cholera and roup. We have 
been unusually free from diseases of all kinds this year. 

Pendleton, — ^Hog-cholera has not been so destructive this season as in previous years. 
The losses this year will, perhaps, not amount to over $16,000 or $18,000. 

Bowan. — ^Hogs die in great numbers from cholera. There is no other infSsctioas or 
contagious disease prevalent among the farm animals in this county. Fowls also die 
in great numbers from a disease generally called cholera. 

Suseett. — ^The disease commonly called hog-cholera has prevailed to a fbarfnl extent 
in some portions of this county. The losses have been at least 75 per cent, of those 
attacked!. Out of a herd of 75 head I lost 55. I hardly think the disease is contagions. 
So fearful has been the ravages of the disease that there will not be enongh pork 
raised in the county to supply the home demand. Other classes of farm stockim in 
good health. 

Shelby. — But few horses are raised in the county. The assessors report 9,566 head of 
cattle in the county. O wine to the ravages of hog-cholera there has been a falling off 
in the number of swine. Sheep busbanory is largely on the increase, and aggregates 
nearly double that of any previous year. At least 45,000 head have been pSiced on 
the farms of the county this fall for breeding purposes. No diseases of consequenosy 
except hog-cholera, are prevalent. 

Warren. — ^The losses have been quite heavy from diseases among hogs. Other rlnnnfti 
of farm stock are healthy. 

Whitley. — ^Distemper is quite prevalent among horses, and occasionally we have » 
case of murrain among cattle. Hog-cholera f^reqnently prevails, and is often very 
fatal. 

LOmSIAKA. 

BlenviUe County. — ^Horses here are subject to bets, colic, distemper, and blind-stag- 
gers. Perhaps 50 per cent, of the losses are occasioned by hots. The most commoD. 
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diseasd among cattle is known as screw-worm or " wolf'* (in the back); hollow-hom, 
and, occasionally, mnxrain. Hogs are subject to cholera and mange. The former is 
much Ihe more fatal. 

Claiborne, — Cholera among hogs is the most destmctire disease now prevailing in 
this comity. Domestic fowfi are also dying rapidly from the effects of the same dis- 
ease. We have recently lost some fine cattle, hogs, and mules by hydrophobia. They 
were bitten by mad dogs. 

De Soto, — ^Tho only destructive disease among farm animals that we have to contend 
with here is a disease among swine, which kiUs about one-half of those attacked. 

Jackson, — ^Horses frequently die here of blind-staggers and bots, and cattle of hollow- 
horn or head disease. A good many hogs are annually lost by cholera and thumps, 
and sheep with scab. 

West jPi^^iciana.— Oharbon, which has prevailed in a mild form among horses and mules, 
and distemper among sheep, are the only affections among any class of farm animals. 
A few deaths have occurred among horses and mules, and many sheep have died of 
distemper. 

SfAINX. • 

Fisoataquia County, — ^No infectious or contagious diseases prevail among farm stock 
in this county. About 10 per cent, of the fowls are annually carried off by disease. 

Waldo, — ^The only contagious disease we have to contend with here is an epizootic 
distemper among horses, andthis is fatal in but few cases. 

York, — The usual number of diseases have prevailed among farm animals in this 
county during the past year, and the losses will amount to from f 10,000 to $12,000. 

Alleghany County. — ^Hogs have what we call cholera, and but few of those attacked 
recover, f^owls adso have what we term cholera, and nearly all that are affected die. 

Baltimore, — ^Lung fever has prevailed among cattle in the vicinity of Baltimore for 
the past twelve or fifteen years, and the losses have been consideraole. Hog-cholera 

1>revidls in a few localities in tne county, and a number of animals have died. The 
osses in fowls seem to be less than in former years. 
Dorchester, — ^Hog-cholera prevails to a limited extent in this county. 
IToward, — Some seasons the losses &om hog-cholera are verv heavy, and perhaps 
amount to as high as $5,000. The annual losses from chicken-cholera will amount to 
that sum. 

MICHIGAK. 

Alpena County, — ^As this is a lumbering county a large number of horses and cattle 
(oxen) are used, but very few of them are raised here. A few nulch cows and a few 
stock bulls, however, have been raised in the county. No disease has prevailed since 
the epizootic in horses. 

Cius, — Distemper has prevailed among horses, milch fever among cattle, and so-called 
cholera among swine and fowls. 

Chippewa,-^nnB is a new county and we have but little stock as yet, and it is en- 
tirely healthy. Orass is grand for dairy cattle. It is always green and nutritious. 
All animals that run at large in the summer are rolling fat in the fall. 

Clinton, — ^Farm animals in this locality are free from all infectious or contagious 
diseases. 

Delta, — ^This is comparatively a new county, and what little stock it contains is in 
a healthy and thriving condition. 

Emmett. — ^A few horses have been affected with colds and a discharge from the nose, 
but none have died. 

Sotighton, — ^Diseases among hogs have prevailed here for three years. . Some have 
died suddenly when in apparent liealth and in good condition. A number of cattle 
are affected with cancer or worm in the tail. 

Huron, — ^Distemper prevails among horses, but the disease seldom proves fatal. All 
other farm animals are free from infectious and contagious diseases. 

Kalamazoo. — ^No disease has prevailed this year among farm animals except cholera 
among swine. This disease has prevailed to a limited extent this fall. 

Kent, — ^There have been no infectious or contagious diseases prevalent among farm 
animals during the past year. 

Manistee, — ^Ae general condition of farm animals in this county is good, and rather 
above the average. 

Muskegon, — ^The proportion of farm animals that are attacked and die .with infec- 
tious and contagious diseases in this county is very small. Of horses perhaps 1 per 
cent, are lost; of sheep, one-half of 1 per cent. I hear of no losses among cattle and 
hogs. Of fowls perhaps 5 per cent, die annually of disease. 

Oakland, — One year ago tne disease known as hog-cholera created a good deal of un<- 
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easiness, bat the low price of pork has caused the ** ihmnmg out'' to such an extent 
that we now hear but little complaint. The losses this year will perhaps amount to 
$9,000 or 810,000. 

Otf^.—Several hogs have been lost by the farmers in this county dnring the past 
year &om some disease thought to be contagions. All other classes of stock ate 
healthy. 

Presque Isle, — Horses, hogs, and fowls in this locality are measurably healthy, but 
calves seem to be affected with a contagious disease. 

)9a^i»at().— About 1 per cent, of the cattle and hogs raised in this county annually 
die of disease. As a rule all our stock is housed in the winter and comfortably cared 
for. 

Saint Clair, — Several horses have died in this county during the present year of con- 
tagious diseases. Cholera prevails among swine in one locality, but nas not ap- 
peared in a very malignant form. 

MINNESOTA. 

Beltrami County. — ^The only disease prevalent among any class of farm animals is 
distemper among horses. This is an Indian agency, and there are but few animals in 
the county. 

Faribault, — ^A few cattle die annually in this county of a disease known as black- 
leg, and a few sheep with the scab. Other classes of fton stock are healthy. 

Mauston, — ^Tho only disease among our stock that we have had to contend with the 
past season h^s been the so-called Solera among hogs. 

Isanti, — Cattle in this county are frequently attacked with black murrain, and a dis- 
ease that causes a rising and running sore on the head. There is no remedy known 
for the latter disease, and when an animal is attacked by it, it is generally killed. 
Hoffs are subject to cholera and a disease called staggers, both of which are very fatal. 

Lao-^ui-parle, — Black-leg is c^uite prevalent among cattle, but is principally con- 
fined to young animals. All die that are attacked with the disease. The general 
condition of farm animals is above the average. 

Martin, — ^A few horses die annually in this county from epizootic, and perhaps 5 per 
cent, of the cattle from black-leg. Stock generally is in good health and condition. 

Nicollet, — Glanders prevails among horses in this county, and is the only contagious 
disease with which these animals are afflicted. Quite a number of cattle died of 
black-leg during the past spring, and about one hundred more from the effects of eat- 
ing smutted com. 

Olmsted, — ^No diseases prevail among any classes of farm animals in this county that 
I am aware of. In some localities cholera exists among chickens. 

Pope, — Epizootic has prevailed among horses, of late, with some fatal cases. Cattle 
have been suffering more or less with black-leg, which is fatal, with but few exceptions. 
Hogs and sheep have been healthy, so far as I can learn. 

Sice, — All classes of domesticated animals in this county are in good health. I hare 
not heard of the prevalence of any infectious or contagious diseases during the year. 

Bock. — There has never been a marked case of any infections or contagions disease 
among farm stock in this county. There yet lingers some traces of epizootic distemper 
in horses, but few, if any, deaths have occurred from that cause this year. 

Saint Louis. — Our farm animals are remarkably free from all infectious or contagions 
diseases. The diseases peculiar to fowls are roup, &c., much of which is due to in- 
breeding. 

Scott, — Recently there has appeared among horses here an epidemic or endemic 
disease somewhat akin to the epizootic of some years ago. The first symptom is a 
mucus discharge from the nose, culminating in ten or twelve days in an aftection of 
the kidneys. After having reached this stage the disease generally proves fatal. If 
taken in time the patient can be cured. 

Swift. — The only disease of a serious character that has visited any of the farm 
animals in thiH county, during the past year, is black-leg among cattle. 

Yclloto Medicine. — A few hon^s in this county have been afflicted with distemper, 
but none have died. No other contagious disease is prevalent, and all classes of farm 
stock are healthy. 

MISSISSIPPI. 

Calhoun County. — In this county, horses and cattle are rarely if ever affected with 
infectious and contagious diseases. Hogs are frequently afflicted with cholera, and 
the estimate given (§7,500) is hardly hi^h enough during a year of its general preva- 
lence. Sheep are hardly ever afflicted with any disease save rot. Fowls of every breed 
occasionally have cholera, and when it attacks a dock it generally kills them alL 

CluKtaw. — Cattle suffer with charbon, horn-ail, and murrain, and hogs frequently 
die of cholera or swine-pox. Sometimes a farmer loses nearly all his hogs by these 
maladies. 
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Covington, — Owing to the extremely hot weather during the summer we lost at leafit 
^ per cent, of our farm horses b^ staggers^ All ages were affected alike< At this 
time all classes of farm animals are in fine condition. 

Franklin, — ^I'he number of hogs affected with diseases during the past summer was 
^*eater than usual, and at least 50 per cent, of those affect^ died. Other animals 
have remained healthy. 

Holmes, — A good many colts die in this county every year from distemper. Hogs 
die in great numbers of cholera, lun^ feyeri and quinsy. Fowls are subject to cholera 
and roupi and frequently one-half ot them are lost by these diseases. 

Leake, — From the most reliable information I ^.m able to obtain, I am led to believe 
that about 8,000 hogs were lost in this county during the past season, a large majority 
of which died of cholera. 

Z«e.— A very destructive disease prevails among fowls in this locality. It mode it* 
appearance here four or live years ago, and has continued with more or less virulence 
ever since. It frequently sweeps oft whole flocks. I myself have this year lost 300 
game fowls. It is not cholera, but a disease more resembling parc^ysiB. They are 
taken very suddenly, lose the use of their limbs, fall down and fluttbr until they die, 
which is generally within from twelve to forty-eight hours. If they linger beyofud 
that length of time they are apt to recover. The disease is singularly sudden and 
fatal, and causes a heavy loss to the people of this locality. 

Xoumdes.— Since the prevalence of the epizootic some years ago no contagious disease 
has prevailed among horses in this locality. Murrain is the most fatal diseaae we have 
among cattle, and it annually proves very destructive. The losses among hogs from a 
disease called cholera are very heavy. Fowls also die oftener of cholera thim of any 
other disease. 

Marshalh — ^The usual diseases prevail among all classes of farm animals^ and the 
aggregate losses this year will perhaps amount to from ^,000 to (10,000. 

Tloxiiibee, — ^All classes of farm animals, with the exception of hogs, have been free 
from disease this year. The losses among swine have l^en very heavy, and will per- 
haps aggregate $10,000. Pastures were quite good throughout the summer, but vexy 
little cattle feed has been housed, and a spring report will no doubt tell a tale of star« 
vatlon, dtc. 

PreniiBS, — ^A few cases of hog-cholera have been reported in the comity, but the dis- 
ease haa not been very destructive. 

Banldn, — Charbon and blind-staggers occasionally prevail among horses, and various 
fatal diseases among hogs. 

Scott— 'lih& only diseases of any consequence that have occurred among farm ani^ 
mals in this county during the past year have been among swine. Between one and 
two thousand head have med. 

Tivpa1i.—ljSAt year a number of hoss died here from a swelling of the head. The 
head would swell until the skin would break, and the hog would bleed to death in A 
few hours. I cured a cow recently of murrain by giving her kerosene oil, lard oil, and 
epsom salts, in doses a few hours apart. 

2^/U>miif</o.— Diseases of a mild type have prevailed among all classes of farm ani« 
maJs during the past year. The losses have been light. 

WWAnwn. — ^Hogs in this county frequently suffer and die of pneumonia and con- 
gested liver, as do also fowls. 

Yazoo,— A great many horses die annually in this county from a disease called big- 
head or big-jaw — an enlargement and softening of the bones. It is caused by feeding 
com exclusively. Hogs annually suffer severely with cholera. 

MISSOUBI. 

Andrew County, — This year has been remarkably favorable to all kinds of farm stock. 
I have heard of no infectious or contagious diseases amons any class except hogs. 

£ar(oii.-^The losses among horses, cattle, and hogs from disease will probably amount 
to $10^000 or $12,000 for the present year. Diseases have not been so prevalent among 
farm animals during the past season as usual. 

BenUm*^^All classes of farm animals, with the exception of hogs, have remained 
healthy duringthe past year. 

JSucianan.-^0T6&af cattle, and sheep are free from serious diseases, biit cholera ex- 
ists among both hogs and fowls. With my own hogs I noticed that all those that had 
diarrhea recovered. The most of those afflicted were costive and had high fever. 
Cattle are frequently attacked with hoven, caused by eating white clover. 

Clay, — Heavy losses have been sustained by the farmers of this county during the 
past year in the loss of hogs, sheep, and fowls by various contagious and malignant 
diseases. Horses and cattle have remained healthy. 

Franklin, — The so-called hog-cholera has not been so prevalent and wide-spread in 
this county the past season as during previous years. 

Henry, — No epidemic has prevailed among horses here for several years past. Texas 
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fever among cattle has prevailed to a limited extent, but only when parties here 
violated quarantine laws regarding it. Hojz-cholera has prevailed extensively, and the 
estimated loss is put at lowest figures (20,^ annually. 

IBokory, — ^Hog-cholera has prevailed to some extent in this county during the past 
year, hut the losses have not been as heavy as usuaL 

Jasper* — ^Hogs and fowls are afflicted with cholera, and cattle with a disease gen* 
erally known as murrain. 

Xoirrence. — ^Black-leg prevails to a considiBrable extent, and is very fatal among 
calves and yearlings. There is also some murrain among older cattle. Cholera (so 
called) is quite prevalent among hogs, but the greatest fatality seems to be among 
pigs and shoats. I do not think one hog out of a thousand, however, dies of cholera. 
The disease is more like lung fever or congestion of the lungs, and has been very 
destructive the past year, especially among young stock. 

Lewis, — ^I have heard of no infectious or contagious diseases among domesticated 
ftTiltnq.la in this county, except among hogs. Tlie oiseases which affect nogs are mani- 
fested by various symptoms. The annusd losses are very heavy. We have no remedy, 
but generally separate the sick from the well hogs immediately on discovering that 
they are sick. 

MorUm, — ^The disease prevailing among swine and poultry in this locality is com- 
monly called cholera, and that among horses and sheep is designated as distemper. 

JlfifZer.— Hogs and fowls in this county are dying at a rapid rate of a disease com- 
monly Imown as cholera. All other kinds of faxm stock are healthy. 

MiMktippi, — ^A few cases of blind-staggers among horses and murrain among cattle 
have occurred. Cholera prevails among swine, but it is impossible to give the amount 
of annual losses. 

New Madrid. — ^The diseases most prevalent here among farm stock are cholera among^ 
hogs and fowls, distemper among horses and mules, murrain and hollow-horn amon^ 
cattle, and rot among sheep. 

Nodaway, — ^A contagious distemper prevails among horses, but it is not of a very 
fatal character. Black-leg and Texas fever have been veiy destructive to cattle. 
Hoff-cholera also prevails and seems to be much more fatal to pigjs than to older ani- 
mal. Sheep are to a limited extent afflicted with scab and grub in the head. 

PetUe, — Cholera and lung diseases have prevailed among hoffs during the pastyear, 
and have been very fatal. Fowls have also suffered considerably with what we term 
cholera. 

Fhel^8.~^X few horses have died of distemper, and some cattle of Texas fever and 
murrain. A heavy loss has been sustained by the farmers of the county firom diseaaee 
among swine. 

Pike, — ^Hoe-cholera is the only disease that has prevailed among any class of farm 
animals in this county during the past year. The losses will amount to from $12,000 
to $15,000. 

Platte. — There is but little demand for horses here, hence stock-raisers have turned 
their attention to raising cattle. They find them more profitable and less liable to 
disease, and ready for market at a much earlier age. When cattle are well cared for 
we lose but few by disease. The most skillful farmer, with the assistance of our best 
physicians, have completely failed to find a remedv for diseases of hogs. All die that 
are attacked, and the same can be said of fowls that are attacked by disease. But 
few sheep are raised in this county. 

Polk. — Cattle are affected to a limited extent with Texas fever and black-leg. Other 
classes of farm stock are healthy, with the exception of hogs, and a good many of 
these have been lost by the various diseases incident to them. 

Putnam. — ^The class of animals mostly affected with disease in this county is hogs, a 
great many of which die of a disease generally known as cholera. The remedies used, 
as a rule, I do not think amount to much. The general condition of farm animals is 
better than last year. 

JSheWy.—IELoTBeBy cattle, and sheep are very healthy, but our hogs die at a fearful 
rate with a disease commonly called cholera. It prevails at almost all seasons of the 
year, but with more virulence during some months than in others. Sometimes it will 
kill nine-tenths of all the hogs in a herd, at others perhaps one-half, and at still others 
but a few will die. We do not know what causes the disease, nor have we a remedy 
for it. Chicken-cholera also prevails to a fearful extent, and sometimes carries off as 
high as nine-tenths of the crop. The general condition of farm stock, aside from hogs^ 
is good. 

Stoddard. — Our principal losses are from cholera among swine and fowls. HorseSy 
cattle, and sheep are moderately free from diseases. 

StoTte, — ^The so-called hog-cholera is more fatal this season than usual. The losses 
up to this time are estimated at from $40,000 to |50,000. 

Worth. — ^All farm animals except hogs are free from disease. These ^TiiTnff.l«y are 
afflicted with cholera. Chickens also occasionally suffer from cholera. 

Wright. — ^No disease of any moment exists among farm stock in this county. Last 
year about one-third the hogs in this county died of cholera. 
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MONTANA TERRITORY. 

Lewis and Clarke County. — Stock of all kinds in this connty are comparatively healthy. 
A ferw sheep introduQed from Oregon show the scab to some extent. 

NEBRASKA^ 

Ca>88 County, — ^The only diseases among farm animals in this county are confined to 
swine. The losses are not veiy heavy. 

Cedar. — Many cattle die in tnis county during the month of November from a disease 
contracted by feeding on com-stalkS; but the msease does not seem to be infectious or 
contagious. 

day. — ^Deaths frequently occur among horses from colic, fevers, and inflammatory 
affections. Cattle are affected with murrain and black-leg. There is no cholera at 

S resent among hogs, but there has been a loss of about 600 head of sheep in the county 
nring the past year from diseases incident to this class of stock. Many fowls, espe- 
cially youngchicks, die of roupe and gapes. 

Cuming. -^There are a, fevr cases of epizootic and distemper amons horses, but the 
diseases are of a mild type, and but few animals have been lost. Black-leg is about 
tiie only malady among cattle. Hog-cholera prevails to a greater or less extent eveiy 
year. 

Dakota. — ^From ten to fifty head of horses annually die in this county, supposed to 
be from the effects of alkau. About one hundred yearling calves die annually of a 
disease called black-leg. We occasionally lose hogs by cholera, but the disease is not 
prevalent this year. Fowls also frequently die of cholera. 

Furnas. — We have a new disease among cattle here that has killed a ereat many in 
the past two weeks. They are attacked by a twitching and jerking oi the nerves of 
the whole body, bloat a little, are in great pain and agony, and die within from six 
to fifteen hours. I examined four animals to-day, and found two with the galls bursted, 
another very large, and a fourth blood-shotten. The cattle thus attacked have been 
running in com-helds after the com had been harvested. The disease is new to us, and 
we do not understand it. 

Greeley. — ^A good many horses die annually in this county, but in almost every case 
the loss can be traced to exposure and ill treatment. 

Knox. — ^Black-leg prevails extensively among calved and is very fisttal. There are 
no diseases prevalent among other classes of farm animals. 

Merrick.— -But little disease prevails amon^ domesticated animals in this county. 
Perhaps $3,000 or $4,000 will cover the annual losses for all classes. 

Nuckolls. — ^A very bad distemper prevails among horses in this county. There is 
also prevalent a mUd form of epizootic which few horses escape. Cholera also pre- 
vails among hogs. 

Patf?iiee.--Cholera has prevailed to a fearfril extent among boss in this county dur- 
ing the past season, and the losses, in value^ will exceed $10,000. 

I*latte. — Young cattle frequently die within a few hours luPker being attacked with 
a disease supposed to be caused by eating smut found on the stalks of com. A good 
many hogs have died from that pest of the farmer, the cholera, but at present the 
disease seems .to be confined to one locality in the county. 

JSed Willow. — ^While this is a remarkably healthy climate for farm stock, a good 
many cattle and sheep annually die from diseases incident to these animals. 

JRichardson. — ^The disease commonly known as cholera has carried off a great many 
hogs in this locality during the past season. 

Saline. — ^This is a new county, and what few farm animals we have are in a very 
healthy condition. 

Sarpy. — Black- leg is quite prevalent and destructive among calves. There seems 
to be more cases this fall than usual. Ho^s are affected with a lung disease, which 
made its appearance here last year. The disease is chiefly confined to pigs from three 
to six months old. At least 10 per cent, of those attacked die. 

Saunders. — The only diseases prevalent among horses are glanders and distemper, or 
quinsy. Some six head of horses have died of these diseases. The increase in the pro- 
duction of hogs is 7^543. Of this number 33 per cent, were affected with cholera, and 
one-third of them died. The only disease among sheep is foot-rot. 

Valley. — ^This is a new county, and what little stock we have is healthy, and free 
from all infectious and contagious diseases. 

Wayne. — ^No disease of any consequence has prevailed among farm animals in this 
county since the epizootic some years ago. 

Webster. — ^The farm animals in this county are entirely free from all diseases of an 
infectious and miasmatic character. 

York. — Some hog-cholera prevails in this county, also cholera among chickons. 
Horses and cattle are healthy. 
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Nye Caunty. — ^AU kindu of stock ranee our mouutaiiifl and plains, aud aro ou ^ 
gatuered in ouco a year to corral. No diseases of an infections or contagious charaji- 
ter prevail among them at present. All losses occur from starvation and exposure in 
winter. 

NEW JERSEY. 

Burlington Cdtm^y.— The jirevailinff disease among cattle in this county is plenfo- 
pneumonia. It is very fatal, and the losses in this class of animals have been very 
neavy. Hog-cholera is prevailing extensively and in a very fatal form. The same 
might be said of diseases among fowls. The losses among all classes of farm flnfmalu 
win annually amount to over 9l(X),000. 

Ciunden» — ^There are no diseases prevalent among horses, except those peculiar to 
ooltB and young horses. These are generally of a mild character. Hog-cnolera pte> 
vails to some extent ; so does cholera among fowls. 

Cape May.—jyanng the past year horses lui.ve suffered severely from a disease called 
blind dtaggers. A good many animals have been lost. Hog-cholera prevails to a 
lindted extent. 

Middleeex.-^X contagious lung fever prevails among cattle in thifl county, but it haa 
not as yet appeared in a very malignant form. 

MEW MEXICO TBIUUTOBT. ' 

Colfax C<mii/y.-»8earcely any disease is prevalent among domesticated anJmaU in 
tbia ooonty save scab among sheep. The losses among tnls class of stock perhapa 
amount to 1 Tper cent, of the whole number raised. There is scarcely any innctioiia 
or contagions disease among our larger farm animals. 

Ihna Ana»^A few flocks of sheep, of improved variety, have scab in a mild form. 
Hogs and fowla are free fhmi cholera. Occasionally a cow is lost by hoven, bxonght 
on by eating green alfalfa; and I lost two merino rams the past summer from the same 
cause. I auo lost two Angora bucks from an unknown disease. 

San Migueh— 'There are about 100.000 sheep annually raised in this county, and aboitt 
1 per cent, of them die of an affection of the milt. 

^ Tao«. ^Horses are generally affected with epizootic distemper and cattle with Tezaa 
fever. A great many die in the spring of the year from the effects of eating poison- 
weed. Hogs, shCep, and fowls are generally healthy. 

KEW YORK. 

Allegany Coutif^.— Our horses are frequently attacked with strangles or distemper, 
a disease which is believed to be contagious. A few cows are annuaSy loat from miUL 
fever, and a limited number of calves die of murrain. Bheep are aflbcted with foot»xot^ 
and many fowls die of cholera. 

Chenango. — I have heard of a fDW calves dying of worm in the Inng^ which seems to 
be a now disease in this county. A fiarmer who lost three examined the Innga and 
found large quantities of worms about an inch long and the size of an ordinary tiiread. 
I lost a few calves by the disease known as black-leg, and on opening the lungs fboad 
a few worms. 

J^uZton.— Owing to abundant feed, stock of all kinds is in fine condition this £slL 

Geneeeis.-^The value of farm stock lost by various diseases during the past year in 
this comity will amount to from $20,000 to $25,000. The heaviest losses have occnned 
among horses and swine. 

Montgomery. — A great many cows suffer annually from abortion ; and the loss by 
accident and the various iniiammatory and congestive diseases vriH average one cow 
for every dairy of thirty-five cows. No contagious disease prevails in any of our flocks 
or herds. 

2fiagara,^Lif;}it diseases, with but few fatal results, have prevailed among swine 
during the past season. Other classes of stock have remained healthy. 

Seneca. — ^All claases of farm animals in this county have been unusually healthy dor- 
ing the past year. 

XORTII CAROLINA. 

Alleghany County. — ^Wo have no diseases amonff either horses, cattle, or hogs. Sheep 
occasionally die from di.stemj)cr and a disease called rot. Young chicks frequentlj' die 
of gapes. 

Brunswick. — On conHiiltation with the best informed persons in the county I do not 
find that any diseoiies have prevailed among form animals during the past year. 
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Large numbers of fowls have died, but it is impossible to estimate the number oagivo 
any name to the disease. . 

Cherokee, — ^There are no diseases of a contagious chaxficter prevalent among the farm 
animals of this county. There have been some losses of young chickens and turkeys 
by gapes, but I do not think this disease is contagious. 

Cumherland. — The loss of hogs from the various diseases to which they are incident, 
but all of which are called cholera, has been very great. A great many fowls have 
also died from a disease generally known as cholera. 

Cwrrituck, — ^Tho only disease of any consequence that we' have had to contend with 
among the farm stock in this county has been that commonly known as cholera among 
swine. The loss so far has been quite heavy. 

Matrox, — ^All classes of farm stock have been more free from disease this year than 
any year during the past ten. 

Ma^toood» — Hog-cholera j^revails to a greater or less extent every year and kills a 
great many animals of all sizes, but is more fatal among pigs. Chicken-cholera is also 
quite prevalent and fatal. Stock generally is in better condition. 

Henderson, — ^A large number of both cattle and hogs have been lost during the past 
year ; perhaps the aggregate for these two classes alone will amount to $18,000 or (20,000. 

Her^ard, — Horses and mules are affected with but one contagious disease— that of 
glanders or farcy. All that are attacked die. Thousands of hogs die annually of disr 
ease, but whether it is contagious or not we have not determined. Cholera is gener- 
ally prevalent and very destructive among fowls. 

Jack9on» — Infectious and contagious dii^ases among horses, cattle, and sheep are 
almost unknown in this county. Lost year nearly all the hogs in the county died 
of disease, but during the previous five years but few were attacked. 

Mixdiwn, — ^The only class of animals affected by disease during the past year has 
been that of swine. Cholera has been quite prevalent and fatal among fowls in some 
localities. 

MitclwU, — ^Large numbers of hogs and fowls are annually lost in this county by a 
disease commonly called cholera. 

Orange, — Some four or five thousand hogs have been lost by disease in this county 
during the current year. A few horses and cattle have also died firom diseases peculiar 
to these classes of nmn animals. 

Pamlico, — ^The most prevalent and fatal disease we have to contend with is that of 
cholera among hogs and fowls. The disease annually carries oif numbers of both hogs 
and domestic fowls. The condition and qnality of farm animals is better than for years 
past and is gradually and surely improviiig. 

Ferguimon8, — ^Hogs are much diseased in this county and are very cheap. Young 
pigs attacked with cholera seldom recover. 

Person, — ^The prevailing disease among farm animals here is that of cholera among 
hogs, which is very destructive. Trichin» destroy many of the pigs and shoats. 
Sheep are healthy, but ag^at many fowls die of cholera. The goose and peafowl are 
the only species of domestic fowls that do not suffer with it. 

JUobeeon, — ^Hogs in this county are more affected by disease than any other class of 
animals. Cholera is the prevailing disease among them, and for which we have no 
remedy. The general condition of farm animals is 50 per cent, better than for pre- 
vious years. 

Sampson, — ^No epidemic has visited horses, mules, cattle, or sheep so far as I have 
been able to learn. At least one>third of the hogs of the county die every year j^m 
a disease known as cholera. If any recover they are of no value, as the disease either 
leaver them deaf, blind, or afflicted in some other way. Fowls die in about the same 
proportion &om a disease of like character. 

Transylvania, — ^We have no contagious diseases amoug. cattle. Our losses are occa- 
sioned by exposure and want of feed during winter. No unusual disease is prevalent 
among any class of farm animals. 

Waie, — Horses, cattle, and sheep are free from infectious and contagious diseases. 
Hogs suffer a good deal from cholera and lung diseases. When these mseases appear 
in a herd there seems to be no cessation until the last animal is destroyed. Fowls are 
Bu^ect to all sorts of diseases, and frequently the mortality among them is very great. 

Wilkes, — ^We have some distemper among cattle^ but are at a loss to know what 
causes it. It seems to prevail mostly where the people have the typhoid fever. 
Cholera is the prevailing disease among hogs and chickens. It has been very de- 
structive during the past summer. 

TadUn, — ^Hog and chicken cholera has prevailed hero for several years past. When 
the disease gets among a class of fowls it kills nearly all of them. 

Tanoey, — ^Distemper prevails among horses and sheep, and murrain and hollow-horn 
among cattle. Hogs have been seriously affected with cholera and some kind of fever ; 
a good many fowls are also lost by cholera. The condition of all kinds of farm stock 
is better than usual at this season of the year. 
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Ashland County. — Wo have lA infectione or contagions diseases among domesticated 
animals in this connty. There are a few sporadic cases of disease and death, bnt the 
ag^egate loss is very small. About one fanner out of every twenty-five loses his 
chickens every year by cholera. 

Athena. — ^The so-called cholera prevails among hogs and fowls in this connty. I 
believe the greatest number of deaths among cattle have occurrM amono; cows, which 
have died of milk fever. The disease shows itself from the first to the tnird day after 
calving, and generally attacks the animal after the fourth calving. Select breeds and 
good milkers, and those in good conditioui are generally the ones that suffer. The 
symptoms ore loss of appetite, staggering gait, wild look, and cessation of rumination ; 
they fall down and cannot rise ; the brain seems to be affected ; the animal will dash 
about, striking her head and horns against the ground, when she soon dies. We have 
no remedy. 

Auglaize.-'IlosB seem to be the only farm animals seriously affected with dis- 
ease. They sufler with the disease generally known as cholera. The losses so far 
this year will amount in value to from 985,000 to (30,000. 

Brown.— 'X few colts are lost in this county by distemper, and a good many hoffs 
and fowls annually die of a disease commonly called cholera. Sheep die of grub In 
the head and of neglect while young. 

Erie, — There is no special disease prevailing among the farm animals in this county. 

Fairfield. — ^With the exception of swine the live stock of this county has been com- 
paratnrely free from disease during the past year. Swine have suffered with cholera, 
though not so extensivelv as in former years. 

' Framklin. — ^Large numbers of hogs and fowls have died in this county during the 
past year of the various diseases common to them. 

Oallia, — ^Hog-cholera prevails to some extent in this county, but in a rather mild 
form this season. ChicKon- cholera is quite prevalent and malignant, and the losses 
are heavy. 

Gea/uga.'^'So disease of consequence exists among any class of farm animals in this 
county. The general condition of farm stock is good. 

Onemaey, — ^Tlie prevalent diseases among horses are those affecting the lungs, prin- 
cipally lung-fevers. Hogs are affected with cholera and cattle with murrain. 

Mardin. — Hog-cholera has prevailed to a limited extent in the northern part of the 
county, but in this locality we have not suffered from the disease this year. 

Jdferson, — l^o diseases oi a malignant character have prevailed among farm animals 
in this county during the past year. Owing to abundant pasturage farm stock is in 
very high condition. 

Anox.—There is no disease among farm animals here. Chioken-cholera prevails 
every year and carries off a great many fowls. 

Meigs. — ^Thero have been few. if any, deaths among farm animals in this connty 
during the present year, except from natural causes. During the past eight or ten 
years chicken-cholera has prevailed from time to time, and is prevalent in some locali- 
ties at this writing. 

Mercer. — ^The so-called cholera still prevails among hogs in some localities in this 
county. Cholera among fowls is also prevalent, but the disease is not so fatal as 
formerly. 

Miami.— But little disease exists among farm animals in this county aside fhnn the 
so-called cholera among hogs. The loss among this class of animals is, in some years, 
very heavy. 

Mon/roe. — ^No infectious or contagious disease has prevailed among farm animals in 
in this county during the past year. 

Montgomery — ChicKen cholera has prevailed as an epidemic during the past season, 
and many fowls have been lost. Cholera among hogs nas also been very destmctive. 

Otta/ioa.—The only disease prevailing amono; any class of farm animals is a disease 
amone hogs, and this is confined to two townsnips of the county. The animals have a 
diarrhea, vomit, and wheeze as one affUcted with asthma. They die very suddenly. 

Paulding. — The mortality among horses has been unusally large in this county during 
the past year. The same can be said of cattle. During the two years hog-cholera has 
been very extensive and fatal. Fowls are also subject to cholera. 

Bichland. — It is estimated that the product of chickens in this county will aggregate 
1(>0,000 per annum, and that 25 per cent, of these die of cholera. Several diseases an- 
nually prevail among form animals, and frequently the losses are very heavy. 

Summit. — Several mtal diseases are prevalent among horses, among others inflamma- 
tion of the lungs and bowels, and distemper or epizootic. Cattle are afflicted with 
hollow-horn and murrain. The prevalent diseases among hogs are cholera and blind 
staggers. But few of these animals recover. Consumption carries off a good many 
sheep, and cholera is very destructive among fowls. 

Drumbulh'-TlLO production of farm animals in this county has decreased in the past 
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fbuT or five years, but stock of all kinds lias improved in quality. No infectious or 
contagious diseases are prevailing. 

TMcarawaa.^-Ho epidemic disease has recently prevailed among fann animals in this 
county, but a good many domesticated animals nave been lost during the year by the 
various maladies incident to this class of property. 

Wood, — ^Horses and cattle have been free from infectious and contagious diseases dur- 
ing the past year. Hogs and chickens have suffered severely from a disease conmionly 
known as hogand chicken cholera. The losses among hogs have heavy been very, as 
some farmers have lost entire herds. Sheep have healthy. 

Wyandot, — Cholera has prevailed among hogs to a limited extent in this county the 
past season. Cholera has seriously affected the fowls, in some cases sweeping off 
whole flocks. 

OBEGON. 

Clackamas County, — ^No disease among horses. A good many cattle die annually for 
want of proper attention. A few hogs die every year &om liver-disease. 

lAnn, — ^Horses here are suffering to a limited extent with contagious distemper ; cat- 
tle-are healthy, but sheep are subject to scab and other diseases. 

Po2^.— Cattle, hogs, sheep, and fowls are afflicted with the usual diseases, though 
the losses are never very heavy. 

TillamooJc. — ^There are no diseases of a contagious nature prevailing among the farm 
animals in this county. 

PKNUSYLVANIA. 

Armstrong County, ^-Choieok prevails to some extent among hogs in the eastern part 
of the county. One man recently lost twenty head by this disease. Chicken-cholera 
also prevails, and is fatal in most cases. A good many sheep annually die of foot-rot 
and grub in the head. 

Bwir, — ^Distexnper and lung-fever prevail among horses, and cholera among hogs 
and chickens. Foot-rot also seriously affects sheep where not properly treat^ and 
cared for. 

Erie, — ^No special diseases have prevailed among farm animals in this locality for 
some years, and hence the losses have been comparatively light. ^ 

Lycoming, — ^There have been no infectious or contagious diseases among farm ani- 
mals in tms county the past year. 

McKean, — ^The condition of farm animals is good compared with previous years. 
Horses are overworked in the oil regions, and many die from abuse and lack of proper 
attention. 

Northampton, — There has been no contagious diseases among farm animals in this 
«ounty so far as I have been able to ascertain. 

Perry, — ^Losses among horses and cattle from various diseases will perhaps reach 
$3,000 annually in this county. Losses among hogs, when no epidemic disease pre- 
vails, will probably amount to $800 or $1,000 per annum. Some years cholera is veiy 
wiestractive among chickens, so much so as to MU about all in some localities. 

Wayne, — ^But few horses are lost here by contagious diseases. A good many young 
pigs and chickens die of cholera. 

SOUTH CABOLINA. 

Barnwell County, — ^The only disease known among horses in this couaty is staggers 
or blind staggers. We know nothing about the pathology of the disease and have no 
remedy. Ninety-nine animals out oi a hundred that aresmicted with the disease die. 
Occasionally our hogs are afflicted with cholera. Sometimes one farmer will lose two- 
thirds of his entire stock of hogs while his next-door neighbor will lose none. Fowls 
die by the hundreds when closely confined in coops that have remained on the same 
ground for a number of years. 

Colleton, — Many hogs are annually lost in this county by a disease generally known 
as hog-cholera. Great numbers of fowls also die of a disease called cholera. 

Lexington, — Hogs have suffered less this than last year from cholera. The losses last 
year were frightful. Fowls have this year suffered beyond all precedent from so-called 
cholera. I l^d a fine lot of 100 Bramahs, from which I had 150 dozen eggs during the 
early spring. As warm weather came on they were attacked and nearly all died — 
only one of those attacked survived. Unless something can be done to prevent the 
annual recurrence of this fatal epidemic, we will have to stop trying to raise fowls. 

Oconee. — ^We have no infectious or contagious diseases among either horses, cattle, 
or sheep. In a few localities of the county hogs have suffered from cholera. There 
are a few localities along the Blue Bid^o range of mountains where the cattle greatly 
suffer £rom milk sickness. An appropriation by Congress for the discovery of the cause 
of this disease would be eminently proper. 
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Orange^rgh, — Hog-^holera has pieyailed tlii^ year in some localities in this connlrr. 

Fickens, — ^The diseases common to cattle are distemper, mnrrain) and milk-sick. 
Distemper is legarded as contagions, and a similar disease prevails among homes. 
The prevailing diseases among hogs iii commonly called cholera, and it nearly always 
proves fatal. 

TENKESSEE. 

Bedford County,— There is no disease here among cattle except mnrrain^ which waa 
brought in &om other States and seems to he contagious. The most fatal disease 
among hogs is cholera, for which we have no remedy. 

Bemon,—KoTseSf cattle, sheep, and fowls are affected with the usual diseases. We 
have had no hog-cholera this year. This disease usually kills nearly all the hogs in 
this section about once in every three or four years. 

Bradley, — ^All kinds of domestic animals are exceedingly healthy in this county. 

Blount — ^Horses and mules suffer from distemper, epizootic, and glanders ; cattle 
£rom murrain and sore tongue ; hogs from cholera and quinsy; sheep from rot; and 
fowls from cholera. These diseases prove fatal in many cases. 

Duer, — ^Horses, cattle, and sheep in this county suffer very little from disease of any 
kind. Hogs and chickens frequently suffer terribly from the ravages of cholera. The 
disease seems to be infectious or contagious with both classes, and is very fatal, as 
but few of either class recover. The malady is not at all understood, and no remedy 
that amounts to much has as yet been discovered. 

Fentress, — ^There are but few horses in this mountainous county, but cattle are plen- 
tiful. Hogs could be raised here in great abundance were it not for the ravages of 
the disease known as cholera. Fowls frequently die of gapes. 

Mambtm^-'BeyerBX horses have died durm^ the past season with blind staggers or 
brain fever. The condition of farm animals is better than usual. 

Hardeman. — There were some losses of horses and cattle last spring from starvation 
and bad treatment. We have suffered ^eater losses, however, from diseases among 
hogs than of any other class of farm animals. The disease is called cholera by some, 
and by others red mange, and by still others measles. The hog at first presents » 
mansy appearance ; afterwards it breaks out in pimples or sores, and soon dies. A 
black hog of mine which recovered frx>m the disease is now fray. 

Hardin., — ^Milch-cows and oxen have suffered severely during the past season from 
murrain. Cholera prevails among swine of all a^es. 

Henderson, — ^Blind staggers is about the only disease that proves destructive among 
horses. Every disease incident to the hog is called cholera, and diseases are more 
prevalent among swine than among any otner class of animals. Bot prevails among 
sheep, and cholera among fowls. 

Jacison, — The great bulk of the annual losses of hogs in this county occurs from a 
disease known as cholera. Fowls die of a similar disease. 

Macon, — Cholera is the only disease that affects hogs in this county. The disease 
has been quite prevalent and fatal during the year. Chickens also die of cholera. 

Marion, — Horses are subject to distemper and blind staggers, from which many of 
them die. Cholera prevails among our hogs, and has prov^ verjr fatal. During some 
years almost all the fowls die of cholera. All kinds of stock suffer for want of proper 
attention. 

Monroe. — ^There are from two to three thousand horses annually raised in this county. 
There is but little disease among this class of animals — ^nothing worse than common 
distemper, and an occasional case of bots or colic. About five thousand cattle are 
annually raised, and they are seldom affected with disease. Formerly hog.cholera 

Srevailed extensively, and the fatality was very ^eat^ but of late years the disease 
as been very mild and has not prevailed as an epidemic. But little interest is taken 
in sheep. Fowls ore raised by almost every family, and have become an important 
matter of trade among the ladies of the county in buying little items in stores. 

Morgan. — Diseases in various forms have prevailed extensively among our hogs and 
fowls for years past. They have not been so prevalent during the past year. 

OUan. — Horses, cattle, and sheep are remarkably healthy. Cholera exists among 
hogs, and a good many animals have been lost, but the disease is not very extensive 
th& season. Cholera also prevails among fowls in some localities. 

Overton, — Our cattle do not often suffer from conta&ious diseases, but many of them 
die for want of proper care and attention. Hogs anu fowls suffer from cholera, and 
sheep from rot. 

Perry. — ^The loss of hogs from cholera in this county during the past year will 
amount to not less than $12,000. Sheep have been affected with rot, and a good many 
fowls have died with cholera. 

Sequatchie. — Swine are affected with what seems to be diseases of a local character. 
Many of these diseases are no doubt brought on by careless treatment. 

Sevier, — But little disease has prevailed among farm animals in this county during 
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tho past year. A good many hogs have been lost, but tbe diseases among them have 
not been so widespread as in former years. 

Van Burcn, — ^The disease among bogs in this county is generally called cholera, 
although it manifests varied symptoms. Chickens are also affected by a disease des- 
ignated as cholera. 

Weakleu. — With the exception of slight affections among hogs and chickens, all 
classes of farm animals have been nnusually healthy daring the past year. 

TEXAS. 

Austin County. — The losses of horses by infectious and contagious diseases varies 
greatly, but for the Ixist two years they have been unusually large. The losses have 
been heaviest among stock horses on the prairie, and the disease affecting them seems 
to be a distemper or kind of croup. A strange disease has been prevailing among cat- 
tle in the northern part of the county, and every animal attacked has died. The dis- 
eases among hogs are cholera, lung affections, measles, inflammations of the throat, 
&c. Most of the animals attacked die. Cholera prevails among chickens, and losses 
have been very heavy. 

Bandera. — ML classes of domesticated animals have been unusually free from dis- 
ease during the past year. Fowls are afflicted with various diseases, some of which 
are very fatal. 

Bexar. — ^A few diseases annually prevail among domesticated animals in this county, 
and the annual losses among all classes will probably aggregate from $8,000 to 
$10,000. 

Camp. — Stock generally is in good condition in this county, I have heard of no dis- 
eases prevailing among any class of farm animals. 

Comal. — ^The only disease among horses consists in a swelling of the glands of the 
throat, frequently ending in ulceration. The disease prevails more extensively in 
spring when the weather is cold and wet. The majority of the animals that die are 
colts. The affection seems to be an epidemic, produced by scanty pasturage and 
rough weather. There are no contagious diseases prevalent among cattle, hogs, or 
sheep. 

Be Witt — ^Horses, cattle, hogs, and sheep are generally healthy and in good condi- 
tion in this county. The losses are so small as to attract but little or no attention. 
Fowls frequently die of a disease known as cholera. 

Eastland. — ^A cood many horses die in this county of blind staggers and big head, 
caused principally by feeding unsound com. Diseases among cattle are not so fatal 
this season as they were last year. We have no special diseases among hogs, but a 
great many of them have died this year for lack of feed. Foot-rot and scab prevail 
among sheep. Fowls die of various maladies. 

JECamaon. — ^A fewer number of horses have died from disease in this county during 
the x^ast twelve months than for several years past. Our hoes die in considerable num- 
bers from a wheezing disease caused, no doubt, by eating cotton-seed, picking them up 
from about our gin-houses, or where they have been dropped by cattle. Our chickens 
and turkeys have died by the thousands with a disease we call the cholera. 

Says. — Our farm animals are in remarkably good health and condition. We have 
been free from all contagious diseases for three years past. 

Hill. — ^A disease heretofore unknown has been quite troublesome to horses in this 
neighborhood. Our stockmen generally designate it as " loin distemper." Cholera 
among hogs and fowls is frequently quite prevalent and fatal. 

Hopkins. — Horses in this locality are affected with glanders, and cattle with bloody 
murrain. Hogs are affected with cholera, and a disease which causes wheezing and 
choking, as of a hard lump in the throat. These diseases generally folloyr an acorn 
crop. Sheep die with scab, and a great many fowls are lost by cholera. 

Jasp€i\ — Farm animals are in milch better condition than for several years past. 
No contagious disease prevails except among hogs, and the losses are quite small, as 
we raise but few hogs m this county. 

Kerr. — I have never known an infectious or contagious disease to prevail among 
horses and mules in this county. Fifty-four cattle have died during the present year 
of dry murrain. A large number of goats and sheep have died of foot-rot and scab. 
A great many hogs have died of a disease termed sore eyes, and many fowls have died 
of cholera. So destructive has been the latter disease that many farmers are entirely 
without chickens. The condition of all farm animals, however, is a little better than 
the average. 

Lavaca. — ^Ticks kill a good many colts in this county every spring. Wo have some 
distemper amons horses, but it has rarely been fatal. Until this year hogs have 
always been healthy, but for several months past cholera has prevailed among them, 
and in some neighborhoods all have died. The disease seems to be contagious, and I 
think was introduced by the importation of ffne breeds. 

Llano. — Owing to depredations by Indians, but few horses are raised in this county. 
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Cattle are moderately healthy, and hogs entirely so. Sheep have scab occasionally^ 
but the disease is cured by dipping. Fowls are subject to cholera, and I never knew 
one to recover from an attack of this disease. 

Marion. — ^We have had, and still have, hog and chicken cholera in several localities 
in this county. It is very destructive during some seasons: 

Matagorda. — Cattle in this locality hate been healthy this year with the exception 
of an epidemic of opthalmia, which seemed to be atmospheric in its origin ; or, in 
other words, it was caused by excessive heat and moisture. A good many horses have 
died from the effects of bites and stings of insects, which were never so bad before. 
Ticks, screw-worm, and the large horse or cow fly have destroyed many animals. 
Measles prevail among young pigs and shoats, and a good many of those attacked die. 
This disease is both contagious and infectious. 

Maverick. — ^There are no hogs raised in this county. Horses and cattle are healthy. 
There is some scab among sheep, but much less than in former years, 

Menard. — ^The disease called^ scab prevails among sheep, yet I believe a greater 
number die from careless management than from this or any other disease. Other 
classes of stock are healthy and m good condition. 

Montague, — Cholera among hogs prevails to some extent this season, but the disease 
is not so general as in former years. The general condition of farm stock is good. 

Navarro, — ^The losses among hogs in this counly from cholera and other diseases 
will aggregate for the past year not less than $15,000 in value. Chickens also die of 
cholera, and sheep from liver-rot and scab. Horses and cattle are healthy. 

Buek. — ^Hogs and chickens are suffering with a disease called cholera, which seems 
to visit some portions of the county annually. Various preventives are used, but no 
speciffc has as yet been found for it. 

San Fatrido. — ^There are no diseases affecting any class of farm animals in this 
county. I have resided here twenty-seven years, and this is the first year within that 
time that any important disease has prevailed among fowls. About niHe-tenths of 
them have died in this town and surrounding localities of cholera, at least the disease 
was so pronounced by those who know the syniptoms. 

SomerviUe. — Stock of all kinds in this counfy have been unusually healthy this year. 

Tiius. — ^Infectious and contagious diseases affecting horses are not so fatal as hereto- 
fore, though glanders and distemper kill a gpeat many. A large number, however, 
are lost by sts^gers and bots. Cattle are affected with murrain and black tongue, 
and nearlv all me that are attacked by these diseases. Many also die from feeding on 
acorns. A great many hoes are annually lost by cholera and red mange or measles, 
thumps, ana stageers. Scab, rot, glanders, and black tongue produce fearful ravages 
among sheep, we have no remedy for these diseases. 

Upshur. — ^A good many cattle and hogs have died in this county during the past 
year of diseases peculiar to these classes of farm animals. 

Uvalde, — ^Horses die of blind staggers and a kind of lung fever, and cattle of Inng 
fever and n)inal diseases. The prmcipal disease among hogs is cholera. Sheep die 
of scab and luuff fever, and chickens of cholera. We have*no successful remedies for 
any of these mtuadies. 

Victoria. — ^This has been a very disastrous year for sheep, owing to the nreat amount 
of wet weather. There is no disease among native cattle, out about one-uiird of those 
imported die of Spanish fever. Horses, and especially colts, die of distemper. 

tVilliaiMon. — ^The principal disease among horses is distemper. The disease prevails 
to a greater or less extent every fall, and principally among colts. Tlie losses among 
cattle are generally occasioned by the same disease. We occasionally have hog a^ 
chicken cholera, but the losses are not very heavy from tbis disease. A few sheep are 
annually lost by scab, but not so many as in former years. 

Toung.—All kinds ef stock and poultry have been unexceptionably free from disease 
during the past year. 

UTAH TBBBITOIIY. 

San Pete County, — Contagious diseases have prevailed among cattle in this county 
during the present year. A few cases of bloody murrain have also occurred. 

Wasatch. — ^There is no malignant disease prevailing among farm animals in this 
county. Fowls are subject to croup, of whicn a good many die. 

VERMONT. 

Addison County. — Horses are afflicted with a distemper which is regarded as conta- 
gious. Cattle have what is called murrain or black-leg, a disease wnich seems to be 
epidemic and contagious, but is confined mostlv to calves. Murrain never attacks lean 
cattle. Many deatlj^ occur among cows in early summer from milk fever. Cattle gen- 
erally are in fine condition. 

Caledonia. — ^No infectious or contagious diseases of a serious nature have prevailed 
among farm animals in this county £iring the past year. The season has been favor- 
able, and stock generally is in good condition. 
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Chittenden, — ^Tlie nmnber of cows hare iucreaaed in this county since the last cen- 
eoSy nearly one-sixth. Horses and swine remain about the same. Sheep have fallen 
o(FmateiiaUyy say three-fonrths. At present there is a lively interest in fowls, espe- 
cially of pnre bloods. The nmnber has increased at least one-third. Our ^^niniftlg are 
all in a healthy condition. 

Crrand J«2e.— -Since the prevalence of the epizootic some years since, there has been 
no infections or contagions diseases among horses in this couniy. Cattle, i^eepi and 
hogs are almost entirely free from disease. I ascribe such exemptions to the better 
care they receive in good feed, protection from storms and cold weather, and better 
care genersdly. 

Bwkmd. — ^Foot-rot has prevailed extensively and fatally among sheep in this county 
during the year, but the disease is now diminishing. 

YIBGINIA. 

Accomao ComUy, — The annual losses from disease among all classes of farm ftTiimftis 
in this county wiU amount to firom $12^000 to |15,000. 

^2aRaii^rta.-^npwards of 100 head of cattle have died in this county during the past 
year, principally of pleuro-pneumonia. The origin of the disease has been traced to 
Georgetown. It occurred first among cattle there about two years ago, and has since 
gradually traveled down the river to a distance of about 25 miles. It has not, as yet, 
extended over 2 miles from the river toward the interior. 

Botetourt, — ^There has been no infectious disease among horses in this county for sev- 
eral years past. The disease affecting cattle seems to be confined to those under one 
year old^ and is known as bloody murrain. Those that are best kept are more liable 
to the disease than those poorly oared for. Flour of sulphur given with salt once a 
day for three days is the best remedy known here. Ho^-cholera, the only disease af- 
fecting swine, is less malignant than in former years. Cholera iu fowls has been suo- 
cessfuUy treated by placing iron in the water which is given them to drink. 

3rttfiM0ic2;.^<!attle sometimes die in lar^ numbers from a disease called murrauL 
A good many hog» are also annually lost by cholera^ a disease which appears under 
many different forms or symptoms. 

Caa^heU, — ^We have had no in&ctious or contagious diseases either among our horses, 
eattle, hogs, or sheep, with the exception of an unknown disease that has prevailea 
among cattle in the vicinity of Lynchburg. Cholera among fowls sometimes depopu- 
lates an entire henery in a few days. 

IHnwiddie, — ^A good many horses, cattle, hogs, and fowls have died this season from 
the various diseases incident to them. Cholera prevails more or less every year among 
hogs in this county. 

Eseex, — ^I have^eard of no infectious or contagious diseases prevailing among any 
class of fJEum animals, except swine. 

Floyd, — ^The only contagious disease among horses here is a distemper which affects 
-very seriously the head and throat of the animals. The most fatsd disease among 
cattle is black-leg. Its attacks are more frequent among young animals of from one 
to two years of age. The only disease affecting swine is Imown as hog-cholera. All 
other animals are healthy. 

Glouoester, — ^A large number of horses, hogs, and sheep have been lost by disease 
in this locality during the past season. The disease affecting hogs is the so-called 
oholera. 

Greene, — The infectious and contagious diseases prevailing here are distemper among 
horses, and cholera among hogs and chickens. 

JSali/ax, — ^An infectious distemper is prevailing among horses in this county, and 
murrain and distemper among cattle. The latter seems to be a contagious fever, and 
kills nearly all attacked. The prevailing diseases among hogs are measles and quinsy. 
There are no diseases among sheep. The condition of all nirm-stock is good^ better 
than lest yeai^ as pastures have been abundant. The cattle distemper, which is a 
high grade of fever, and generally considered contagious, is the worst disease farmers 
have to contend with. No effectual remedy has been found, but the following has 
proved generally quite a successful preventive: 1 gallon common salt; i pound flour 
of sulphur; 2 ounces saltpeter and 2 ounces copperas. Dissolve these in^edients in 
three gallons of water and mix with red clay to the consistency of plastermg mortar, 
and put in troughs for the cattle to lick. The troughs should be kept supplied from 
the nrst of July to the first of November. It rarely fails as a preventive. 

Henrico, — ^Hog-cholera has been very severe here during the past season. About aU 
the hogs affected have died. 

Highland. — ^The prevailing diseases among horses are lung fever, distemper, diarrhea 
and mad stagger or fits. Cattle have horn-ail and hogs are afflicted with cholera. 
3>omestio fo\m also have cholera. 

James City. — Horses are firequently affected with a distemper, the results, no doubt 
cf former attacks of epizootic. Hogs are afflicted with cholera and mange. In cases oi 
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cboleraaehange of both pasture andfiood is recommended. Hav turnips fed on alternate 
days arov thought to be a prerentive. 

Page, — ^Perhaps $5,000 or $6;000 will cover the loss among all classes of domestlo 
animals by disease in this county during the past year. Farm stock is in much better 
condition than usual. 

P€Mck, — There have been some losses of horses in this country by distemper and 
cattle by murrain. Hogs, as usual, have been seriously afflicted with cholera. 

FiUsywania. — The principal disease amon^ horses in this county, dunng the past 
year, has been pneumonia or lung-fever, which is not considered contagious. Cattle 
are afflicted with murrain, and hogs with various diseases. 

Bappahannodc, — ^The number of norses and cattle aft'ected with contagious diseases 
in this locality is small. Some few hogs die of cholera. Sheep are healthy. 

BoanoTce, — ^No 'diseases have prevailed among farm animals in this county during the 
past year. There has been some cholera among chickens, but the disease nas not pre- 
vailed as an epidemic. 

Bockbridge. — Black-leg; is the only disease that affects cattle fatally in this county. 
I do not tluuk it contagious, though all the animals attacked by it die. Hogs and 
fowls are sometimes fatally affected by cholera. 

Smyth. — ^Distemper has prevailed to some extent among the horses in this conntyi 
but it has proved fatal in but few instances. 

Spottsylvania, — ^No diseases of a malignant character have prevailed among fiuiii 
stock in this county during the past year. 

Sussex, — Cholera ha«, and still is prevailing to a considerable extent among hogs 
and fowls in ttda locality. The losses have b^n quite heavy. 

WashingUm, — ^Distemper and murrain prevail among horses and cattle, and eholeia 
among hogs. A disease similar to murrain also prevails among sheep. Fowls are 
annually h>8t in great numbers by a disease called cholera. 

Wiae. — Diseases have prevailed to a considerable extent among hogs in this conntj 
adiing the past season. All other classes of farm animals are heuthy. 

WASmkOTON TBRBITOBT. 

King Coumty. — There are no infections or contagious disease among horses, cattle, oc 
hogs. Sheep, however, are afflicted with scab, and fowls more or less troubled witli 
vermin. 

San Juan. — ^No infectious or contagious diseases exist among either horses, cattle, 
hogs, or sheep in this locality. There are frequently losses among all classes of fann 
0t<^k fbom accident or lack of proper attention. 

mcsT yiBGDnA. 

Boons County, — ^Enizootic distemper prevails among horses, murrain among cattk^ 
and cholera among nogs. Fowls are subject to both cholera and gapes. 

Doddridge. — ^Distemper is the only contagious disease prevalent among horses and 
that of foot-rot among sheep. Murrain also exists among cattle. All of these diseases 
are destructive, but none of them so much so as cholera among hogs. Many persons 
regard this disease as contagious. 

Gilmer. — No diseases of any consequence are prevailing among farm stock in this 
county. Occasionally a horse is affected with distemper, out I have never heard of a 
case of lung-fever. Cattle are sometimes affected with foot-evil, which is the only 
disease I ever hear of as affecting this class of AnimAU, j have heard of a few cases 
of cholera among hogs. 

Grant. — I have ma<le diligent inquiry, but can hear of no infectious or contagions 
diseases existing among the farm stock in this county. 

Greenbrier. — There are no infectious or contagious diseases prevailing among farm 
animals in this county. About 13^000 chickens and other domestic fow£ are annually 
lost by the people of this county nrom dlHease. 

Harrison. — Tne only disease wo have among horses is an infectious disease, which, 
for the want of a better name, we call ^^ distemper.'' Horses that have it. generally 
recover. Among young cattle wo have a disease called '' black leg/' whicn annually 
kills a number of cattle, and generally those in high condition. Our losses are some- 
times very heavy from this cause. We also have a disease among cattle which affects 
their feet, and which we call '* foot-evil." This disease does not kill cattle, but hin- 
ders them in their growth and deteriorates them in value. If a simple and sure 
remedy could be found for this disease it would save our people a considerable annual 
loss. We occasionally have a case of ho^-cholcra, and those attacked usually die, but, 
as a general thing, hogs are very healthy in this county. Chickens, in some locaUtiea^ 
have sufl'crcd with cholera, and the ilocks attacked generally all die. 

Lewis. — No diseases of any conHct^ucnce have aUected the farm animals of this county 
during the past year. Pasturage is very abundant, and cattle are generally in good 
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condition. . Hogs are in good health, which we attribute to their consumption of bitu- 
minoQs coal. 

Logan. — Horses here are mnch given to distemper. Sometimes the disease proves 
fatal ; but the greatest loss occnrs &om colic and bots. Cattle sometimes have a dis- 
temper mnch like that of horses, but this seldom occurs. Diseases are preval ent among 
hogs, and^ they often die quite suddenly. Sheep and fowls are in pretty good condi> 
tion. Sometimes the former are afflicted with rot. 

Morgan, — ^The number of hogs and chickens that have died in this county during 
the past year of cholera has been very large. Other classes of farm stock have been 
healthy. 

WISGOKSm. 

Door County. — No infectioufl or conti^oos difleases prevail among any class of farm 
animals in this county. 

Dunn, — Last winter horses in this county were seriously affected with distemper ; 
but it disappeared in April and has not since made its appearance. Several animals 
were lost. Cattle and hogs are healthy, and are in very good condition. 

Qrem, — The so-called cholera has prevailed among the hogs in this county for the 
first time during the present year. A great many have died. Cholera prevails exten- 
sively among fowls also, and many thousands have died. 

Jowa.— Diseases among swine have been very prevalent during the past year, and 
the losses to the farmers of this county have, consequently, been very h\9avy, as the 
maladies have been of a fatal character. Other classes of stock have been healtiiy. 

Jtuiceon. — ^There are no diseases whatever of a destructive nature prevalent among 
&rm animals in this county. 

JwMOU. — ^Distemper and Inflammation of the lungs, or lung fever, are the onlv dis- 
eases of a serious chafaoter prevailing among horses. Other classes of stocj: are 
heklthy. 

Kow a mn e e. — ^Aside from a few horses afflicted with glanders, all classes of fisam ani- 
malB are in sood health. 

Monroe. — ^All classes of farm animals are in good condition and measurably healthy. 

OMonhee. — ^With the exception of a few cases of hog-cholera, I have heard of no other 
disease among farm animals in this county. 

Portage. — ^Domestic animals in this county-are exempt from contagious diseases to a 
remarkable degree. Indeed, I hear of but few farm animals dying of any disease, 
except sheep and hogs — sheep from grub, and hogs from black vomit, or something 
like it. 

WTOBONO TERRITOBT. 

Larmnie Covnty. — ^There are no diseases whatever among farm animals in this county. 
The losses among cattle, caused by eating the poisonous loco weed, will perhaps not 
exceed 1 per cent. About 300,000 nead of cattle come into the Territory annually ttom. 
Texas, Oregon, Montana, Idaho, and Nevada. 



COEEESPONDENCB EELATING TO THE MORE COMMON DIS- 
EASES OF DOMESTICATED ANIMALS. 

s 

ALABAMA. 

Mr. Robert Wardland, Tascumbia, Colbert county, Alabama, says: 

Not having bad much experience with farm animals, I wiU confine my remarks to 
fowls and the ailments to which they are subject. I ^row them for my own table, and 
not for market or fancy purposes. Long years a^o 1 devoted considerable attention 
to fowls, and soon became satisiied that the majority of the diseases incident to them 
were induced by carelessness and inattention to their sanitary condition. I have found 
that prevention is much better than cure, and now, Lf I desire a sick chicken to oxpo- 
rimeut, I am comx)elled to go to some of my neighboi's for the subject. In cases of 
what is known as cholera, the Uver of the chicken is found very pale, much enlarged, 
and literally rotten. The whole internal viscera is more or less deranged. With such 
'cases it is the veriest quackeiy to attempt a cure. A careful examination of the dis- 
ease known as gapes has convinced me tnat it has its origin in parasites. These, and 
that other great pest, lice, produce many of the diseases which result so fatally to 
fowls. 

My treatment of fowls, which has proved very successful, is very simple. I giv© 
thepi a well ventilated yet cheap house, provided with plenty of roosts, nests, ^p. 
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Next, I have none but healthy birds to breed from, and am very particular to keep 
their quarters perfectly clean. I have my hen-house cleaned once a wieek during 
summer, and once in every ten days during the winter season. I remove the contents 
and have them stored under cover for use as a fertilizer for my crops. I use quick- 
lime and wood-ashes as disinfectantS| and charcoal as an absorbent. The result is 
clean houses and healthy fowls. 

I pay close attention to their food. Too much com makes them fat and indolent. 
Once or twice a day is as often as they should have min. They should be provided 
with ^ass lots for erazing, as the amount of this kind of food they will consume would 
astonish any one wno has not given the subject attention. Pure water and plenty of 
it is indispensable. Sick birds should at once be separated firom the well ones, but 
the best plan is to cut off theix heads and bury them. 

I am partial to dark-colored fowls, as I am of the opinion that they are more hardy 
than the light-colored ones. I am careftil not to overstock my flock, and breed only 
from those that are peaceable, and as a result have no games or ill-natured fowls. 

Mr. V. 0. Laymore, Valley Head, De Kalb county, says : 

My observations and exx>erience with farm stock extends to a period of near forty 
years. Jn the care of horses I am particular to give them good grazing and souiuL 
feed. In winter I give them good snelter and feed both hay and grain. I also give 
them salt and ashes, slaked lime, and copperas or saltpeter. During the summer 
months I keep the nits cleanly scraped on from their limbs and bodies. I practice 
about the same treatment with cattle, and in addition use sulphur, rosin, and turpen- 
tine in the summer and fall to keep off the ticks. I use the same jpreparation to re- 
move lice firom my hogs. When disease is in the neighborhood I give them salt and 
ashes, and sometimes turpentine. My hogs have been visited but once with choleray 
and then they had it very bad. I tried everything I could hear of^ but to no purpose 
until I separated them into three different lots. I put the well ones into a field by 
themselves, those that looked feeble into another, and the sick ones I turned into 
a meadow through which a stream passed. I drove them through this creek once 
or twice a day. I burned all the dead carcasses, old beds, and even the woods where 
they had been running in the mast. I had about two hundred head, and many of 
them died, but they commenced to improve soon after I commenced this treatment, 
and soon the disease disappeared. 

Mr. E, Tucker, Marion, Perry county, says : 

Hog-cholera seems to prevail throughout the United States, and perhaps more hogs 
die from the effects of tnis disease tbEn from all other causes combined. I have been 
using preventives for years, and when I attend strictly to this duty I hardly ever lose 
a hoe by cholera or any other disease. I use copperas, lime, ashes, charcoal, sulphur, 
and tar. The most of these articles are good for worms and keep the hog in a healthy 
condition. Cholera makes its appearance in various forms, and in many cases, 1 
think, what we call cholera is caused principally by worms. 

In this latitude we have a disease caUed murrain among cattle, which, x>erhap8. is 
more destructive than an^ other to this class of domestic animals. It usually maKes 
its appearance in the spring of the year. We have what is known as both the dry 
and bloody murrain. As preventives we use salt and sulphur freely, and keep tar in 
tiie feeding-troughfl. When a severe case makes its appearance it is hard to cnre, 
though soap and oil have been used in cases of dry murram with some success. 

Blind staegers seem to be the prevailing disease among horses and mules. A horse 
properly fea on sound com and hay, with mne, wood-ashes, tar, and sulphur constantly 
in their troughs, will never have the blind staggers. Bots and colic also kill a good 
many Horses. OU and chloroform will generally effect a speedy cure in such cases. 

Dr. George T. McWhorter, Chickasaw, Golbert county, says: 

In connection with my report of the hog-disease, which prevailed so fataUy here 
during the past season, I desire to call your attention to reports from Van Wert and 
Preble counties, Ohio. Iroquois county, Ohio, and Lauderdale county, Alabama^ 
found in the Report or the Commissioner of Agnculture for 1876^ page 108. I am con- 
vinced that the ''new disease'' mentioned by correspondents from these counties is 
the same that prevailed here, and that it is caused by the worm, specimens of which 
I sent you. You will observe that aU call attention to the lung trouble, some statine 
that the lungs were the only parts affected. By careful examination I found, as stated 
in my report, the lungs, liver, stomach, and bowels infested by these worms, but in 
every case the lune tissue had suffered most, in some coses being entirely broken down. 

I suspect also that much of the pneumonia (page 109, same report) reported from 
Kentucky, Illinois, Ohio. Indiana, and Kansas is due to the same cause. The trouble 
is so much more patent m the lungs than elsewhere that it might reasonably be over- 
looked in other situations. You will remember that the worms taken from the lungs 
were much larger than those from the bowels. I attribute this to the inferred fa^t 
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that the longs afford better conditions for their deyelopment than the other organs. 
The fact that their presence in the lun^ is so much more deleterioHS to the health of 
the animaly and manifests itself by snch decided symptoms, is perhaps the reason that 
some have supposed that the;^ alone were affected. I am still of the opinion that the 
alimentary canal is the nidus in which the ege is hatched, and from wnich the yonne 
worm starts, producing violent and noticeable symptoms when the Inngs are reachea 
and perforated. 

ARKANSAS. 

Mr. William B. Tnrman, Waldron, Scott county, says : 

As hogs are the only class of farm animals affected by disease in this locality, I will 
confine my remarks to the malady generally known as hog-cholera. The symptoms 
are a congh, followed by constrained breathing, producing, m many cases, a movement 
similar to thumps in horses. The animal reftSes food* After a while great thirst pre- 
vails, and scarlet red spots, from the size of a pin's head to that of a man's hand, ap- 
pear on the surface of the body. At this stase of the disease they refuse to leave their 
beds. In some cases death ensues within a t&w hours, while in others the animal may 
lin^r for several days. Perhaps one hog in t^ survives a mild attack. An exami- 
nation after death reveals the lungs, to all appearances, greatly affected, and in many 
cases much decomposed. In some cases the blood is alao found coa^ated in and 
around the kidneys, and the entire flesh in a more or less putrid condition. 

I am informed by Idx. W. M. Johnson that for the last twenty years he has kept his 
hogs healthy by giving them, with their food, common pine tar, occasionally smear- 
ing some on the hair of his hogs. He has not lost a single hog by this very common 
disease. 

Mr. Dearman keeps his hogs healthy by giving them soap, pine tar, and sulphur, 
lir. A. J. Grentz keeps his in good condition by mixmg boiled garget or poke root with 
their feed. Mr. A. H. Hooper gives sulphate of iron and salty which nas proven on 
excellent preventive with him. 

Mr. W, W. Hnghey, Warren, Bradley connty, says : 

There has been no disease in this immediate vicinity that has seriously affected 
swine since 1873. During that year fiilly three-fourths of the hogs in the county died 
of what is commonly known as hog-cholera. The first symptom of the disease was a 
refusal to eat, followed by a dull, stupid appearance. Frequently eruptions about the 
size of a pea would appear on tne body, and death would then ensue in from five to 
twelve hours. In a few hours after death the carcass would swell to such an extent 
as to break the skin in many places, j&om which a yellowish water wotQd run. 

About the 20th of December last, a similar disease made its appearance in the west- 
em part of the county, which is proving quite fatal to grown and fatted hogs. Not 
more than one in five of those attacked recover. We expect it to spread throughout 
the county by the first of May, as it did on its former visit. Hoes are not raised here 
for market, yet most farmers endeavor to raise a sufficient number to provide them- 
selves with their own meat. 

Mr. J. N. Deadericky Wittsburg, Cross county, says : 

The most fatal diseases we have among horses here ore staggers, Spanish fever, and 
oharbon. In sleepy staggers a disposition is shown to move around in a circle The 
general treatment is blistering over the brain and profuse bleeding from the nose. 
The disease lasts from one to two days, and the fjAtaU^ among those attacked is about 
90 per cent. 

Li Spanish fever the symptoms are extreme languo^ stupor, and high fever. The 
duration of this disease is j&om five to fifteen days, and the per cent, of deaths about 
the same as in staggers. 

Charbon first makes its appearance hj a small hard lump, somewhat resembling 
that caused by the sting of a wasp. Tms lump grows and spreads very rapidly, ana 
frequently chokes the animal to death in a few nours. The remedy generally used is 
to paint with iodine. 

Cattle are affected with murrain, Spanish fever, and oharbon, and occasionally a 
disease resembling dropsy in the human system. When attacked with the latter 
disease they generally drop dead without a struggle, and on tapping them, very often 
as much as a oorrel of water will exude from the incision. The fatality in murrain is 
about 95 per cent., and in dropsy all die. 

Hogs are affected with cholera, quinsy, and mange. The symptoms of cholera are 
varied. In the most violent coses there are discharges from the Dowels, bladder, and 
lungs. In other cases a loss of appetite is occasioned, and there is a disposition to 
bed up during the nicht ; and during the hottest weather, if driven from theirbeds, they 
will shiver as though suffering with a hard chUl. The loss is about 75 per cent, of au 
attacked. A great many remedies ore used, but with little success, I value soft soap 
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more than anything else. Pine tar is a good remedy for qniasy. Mange or scab is very 
fatal to young pigs. It appears as ulcers in the mouth, throat, and in the body. Car- 
bolic acid, sulphur, and turpentine are used with considerable success. The fatality 
in tliis disease is about 50 per cent, of those attacked. 

Sheep are sometimes affected with rot, a disease somewhat resembh'ng Spanish fever 
or dr^ murrain in cattle. The fatality is about 50 per cent. 

Chickens are liable to cholera, and often drop dead from their roosts without wsxn- 
ing. Others have copious discharges of filthy, green matter, their combs and ^ills 
become very pale, and after lingering a week or two die in a very emaciated condition. 
It frequently happens that some farmers will lose their entire flocks by this disease, 
while others living near by will not lose any. There seems to be no remedy, and about 
all die that are attacked by the disease. 

FLOBIDA. 

Mr. T. K. GoUinSy MikesTiIIe, Columbia eoimty, says : 

A disease commonly oalled '' thumps" is perhaps the most fatal disease that affects 
hogs in this part of Florida — more fatal from the fact that no remedy has ever been 
found for it, at least to my knowledge. I have resided here seventeen years, and dur- 
ing that time have not known a single case cured, notwithstanding 8 per cent, of our 
hogs die of it annually. The first symptoms of the disease are a cough, shortness of 
breath, thumping or bellows-like motion of the sides, with loss of appetite, and nltl* 
mately, like in cases of consumption in man, waste away and die a mere skeleton. 
The duration of the disease is from one to three months. I can offer no remedy for 
this disease, or even suggest ils cause. Some old stock-raisers say that this disease is 
always worse after a heavy pine mast, which my own experience confirms. 

Staggers is also a common disease among hogs here, but it is seldom fatal. Catting 
the ears or scarifying the head generally gives relief, but cold applications or son- 
stroke treatment^ when applicable, is considered better. 

Cholera made its appearance among swine here this season, and eut onr meal crop 
short. Most of those attacked died suddenly, many of them even before they were 
known to be sick. This disease is new to us, and as yet we have found no reznedy for 
it. These are about the only diseases that attack swine in this loeality. 

Mr. Chester 8. Coe, Ootfs MiSs^ Liberty county, says : 

With the exception of cholera amon^ hoga we have but few other diseases among 
any class of farm stock. As regards this disease we have never been satisfied as to tti 
orinn, as hogs take it at any tune and under all cdrcumstanoee^ those running at large 
in the range as well as those kept in inclosed pastures. Durmg many yean? exnen- 
enoe I have noticed that those which we term yard hoga— 4. «., that are fed on dish- 
water and kitchen slope— seldom or never take the cholera, and that if those that take 
it in the range are oonfined in pais and fed oa kitchm slojps, with the addition of a 
little copperas and sulphur, they generally get well. As mr a pxeventive, we hara 
never found a positive one, though I am of the opinion that if hogs are frequently fed 
on slops seasoned as above stated they wiU seldom take the cholera. « 

In an every-day experience of over sixty ^ears in the use of horses and mnleo I have 
never lost but one, and that one I lost by blind staggers. Good care in feeding, 
ing, and driving, with an occasional handful of salt mixed with a little lime or 
ashes, has always kept my stock in health and j|Ood oxder. 

I have had no disease among my fowls for thirty years. We keep a suj^y of 
vomica on hand, and twice or thrice a week mix it with their fe^, giving fkom a 
fourth to a teaspoon level full, according to the number to be fed. This has kept them 
free from all disease ; and more than that, if a hawk ever takes one ho will never come 
back for another. There is no perceptible difference eansed in the taste of the meat. 
The drug may be used by bruising two or three buttons and steeping them in hot water. 
Thea add a few spoonftUs in nuxing up their feed. 

INDIANA* 

Mr. D. G. Smithy Yinoennes, Knox eoanty^ says : 

The disease known as hog-cholera is caused by worms. There are twokinds of worms. 
One works upon the kidneys, liver, heart, and lungs, and is m<n» dangerous when it is 
in the region of the heart. It looks like a kidney- worm, but is somewhat smaller. 
It penetrates to all parts of the body. I have found it between the leaf-latd and tho 
intestines, and between the shoulder and the ribs. The other worm works upon the 
stomach and small intestines, and causes the diarrhea. When they are in the liver 
they cause a dry, hacking cough ; when in the lungs the cough is more severs^ and 
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the hog wDl bleed at the nose, and a hloody foam will mn firom its month. The 
fmnptoms of the disease may be seen in the hair of the hog standing up straight, and 
the discoloration of the skin behind the ears, which sometimes tnms yellow and at 
others assnmes a bluish cast. The hog will walk very slowly, and when it stops will 
drop its head and look a« though it were standing on its nose. Some will become 
lame in th^ir fore legs. When the worm is in the stomach the hog will purge and 
Yomit. 

I have taken as high^as ten worms out of the liver of one hog. 

I have a remedy for these diseases, which I have used with ffreat success for ten 
years. Since using it I have neve;r lost any hogs by cholera. Ihe remedy is as fol- 
lows : Mix two tablespoonfuls of spirits of turpentine in a half-barrel of slop, stir 
well, and feed three times a week every other week. Give this amount to fifteen or 
twenty head. While they are eating pour a tablespoonful of coal-oil across the back 
and shoulders of each hog. This wUl penetrate the skin and drive the worms in- 
wardly, when the turpentine will kill and expel them. 

The following are extracts from a letter from Mr. Lewis Bollman, of 
Bloomington, dated August 26, 1878 : 

I see that you have appointed a commission to investigate the hog-cholera. I hope 
that it may result in some greater practical utility than prior commissions have 
efifected. Allow me to add to this communication the little I know about it. 

I have always understood that the disease originated at Aurora, in this State, a town 
on the Ohio River, in Dearborn county. A large distillery is there, and years ago it 
fed about 4,000 hogs on the distillery slops. This excessive crowding and unnatural 
feeding generated the disease, and from there it slowly but steadily spread over the 
West. 

While a farmer here years ago, I raised from 50 to 75 hogs annually, and for three 
years my neighbors lost many nogs with this disease. One year my adjoining neigh- 
bor lost about 70 head ; there being between our hogs the common rail-fence only. I 
never had a hog sick from the cholera, and I attribute this exemption to my practice 
of salting my hogs with a mixture of salt and pulverized brimstone and copperas. Of 
three parts, two salt ^ of the remaining part, two parts brimstone and one part cop- 
peras. I adopted this suiting to destroy mtestinal worms and lice. I strictly adhered 
to this practice twice a week in summer and about every ten days in winter. 

A fanner here told me the other day that he lost hogs one year only firom the disease^ 
but having adopted this feeding with sulphur and copperas he never since had any of 
his hogs sick with it. 

Whether this salting is really a preventive I cannot certainly say. I but state 
my experience. In its modes of infection the hog-oholera is much like the rinderpest 
when in Great Britain. If well animals crossed the t]»ck of diseased ones they oanght 
the disease, as with cholera. If I remember rightly British anthorities were forced to 
confine their cattle to the farms of their owners and to prohibit the sales of unfattened 
cattle at fairs where such are generaJly purchased by those purposing to fatten. 

So far as my observation extends I believe tiiis moving of our hogs, and allowing 
them to mn outside of their owner's inclosnie, is the cause of the continued existence 
of the disease. 

A farmer here recently rented an out-field to hog down, located about a mile from 
his home. The first thing he knew was that that held emitted a stench from his dead 
hogs. About $300 worth died in a few days, nearly all that he had. So I learn that 
many have died around this place in consequence of their running at large. The 
greatest fatality exists on our river bottoms where the hogs are collected by purohase 
and driven on the extensive corn-field to hog down the com. 

I suggest to your consideration a careful examination into the consequenoes of this 
mode of moving stock hogs in order to fatten them, and if fotmd to be a common ^d 
firaitfol source of the spread and continuation of the disease that the exclusion resorted 
to in Qreat Britain be enforced herei. It is a quarantine regulation such as is now 
sought to .be enforced in our Western cities to stay the spread of the yellow fever* 

BelieYing that be had made an error in attributing the canse of the 
disease in this herd to the fact of its removal to another farm^ Mr. BoU- 
msbu writes as follows under date of September 2, 1878 : 

A few days ago I wrote you a letter, chiefly on the topic of hog-cholera, menti(ming 
a recent case of a farmer here who had lost about $.300 worth of hogs by that disease. 
I attributed the loss to moving the hogs to another farm. I saw him since writinff, 
and learn that it is probable the hogs were liable to the disease before their removu. 
He has raised hogs very extensively, and heretofore has lost heavily from the cholera. 
His recent loss, I am now satisfied, was the result of overcrowding his farm with hog»— 
an error so certain to this result that I now again write that the attention of yoox 
oommission may be directed to it. 
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One of the greatest difficulties a fanner has to encounter arises from haying a large 
number of certain kinds of stocky which cannot safely be crowded, no matter how 
complete may be hiB arrangements to grow them, or anyone of them. 

Hogs, sheep, fowls, the silk-worm, &c., cannot be raised in large numbers together 
without soon exhibiting a liability to epidemical and other diseases. The diseased 
condition of the sheep at the close of the war obliged farmers to sell their flocks at the 
lowest prices. All attempts to raise chickens in large numbers, or the silk-worm, have 
failed &om large losses by epidemical diseases. And so with the human race. An 
army generates camp-fever, measles, and other diseases, no matter how strictly every 
sanitary regulation ma^ be enforced. 

As a farmer, I found it was easy to raise twelve or fifteen hogs, but difficult when 
the number was increased to fifty or eighty. I mentioned my exemption firom hog- 
cholera, as I suppose from the regular siting with copperas, but I am satisfied that 
OS long as any farmer, from year to year, grows many liogs together, the hog-cholera 
cannot be eradicated. Few farmers understand this tendency to fatal diseases from 
too great numbers, and I hope the commission may give it a tnorough examination. 

ILLINGIS. 

Dr. Joseph Sybertz, V. S., Bellville, Saint Clair county, HI., contributes 
the following paper on the disease commonly known as "hog-cholera'^: 

We must regard this affection of pigs as a disease peculiar to this species of the 
flunily 8uida, having close affinities with the scarlet fever of man, yet essentially dia- 
tinct. Few diseases are desigilated with a greater number of names than this one. 
For instance, it is called enteric fever^ typhus, pig distemper, epizootic influenza of 
swine, measles, scarlatina, gastro-ententis, anthrax, &o. Some authorities advocate 
the theory that the affection known as hog-cholera is in reality t^hoid fever (abdom- 
inal typhus). Veterinary authorities agree that it is a form of anthrax or carbun- 
cular fever. But there is an essential £fference between anthrax and l^hoid fever. 

In the first-mentioned disease, the presence of bacteria in the blood is invariable, 
these parasites, indeed, being considered the cause of the affection. In typhoid fever, 
bacteria have never been discovered, either in the blood of the patient or in the char- 
acteristio lesions of the disease, the determining symptoms* in this affection beiiur 
ulceration of the glands of Peyer, as shown m post-mortem examinations. Now, in aU 
forms of anthrax this ulceration is never seen, although mycosis (fungus) of the 
intestines is frequently noticed. 

The line of demarkation between these affections is, then, sufficiently broad; but to 
which of them does hog-cholera belong T 

Hog-cholera is a disease peculiar to pigs of this part of the country ; the vims is not 
communicable to other domestic animab, so far as ia ascertained up to this time by 
the veterinary sureeons of this country. 

For the sake of brevity, I wilL in dealing with the disease, caU it by the conven- 
tional or rather common name of hog-cholera. 

Hog-cholera is a contagious, febrile, and exanthematous disease, and embraces 
scarlatina in de^ees of virulence in aU stages. 

Course of the duease, — a, stage of incubation; h, stage of florescence; c, stage of des- 
quamation (scaling off). 

llie contagion poisons the blood, and produces local inflammation and ulceration in 
various parts of the system, though more frequently in some portions than in others. 
The action of this contagion possesses the peculiarity that it affects chiefly the skin 
and the throat, and originates in both a dimise inflammation. 

Sffmptoma in generah^Firat stage ; Fever with a fuU and frequent pulse : the pharynx 
presents an exanthematous flush, but there is no effusion ; general debility; apx>etite 
smaller than in health; thirst increased; skin hot and dry; sometimes a profose 
diarrhea, and in single subjects delimm or spasm. The urine remains of its natural 
color. 

Second stage: More intense fever; elevation of the temperature of the rectum to 350 
4XP Lelsius ; tromulous motions of the cervicalmuscles ; pnarynx inflamed ; deglutition 
difficult ; the amygdalae swollen ; the mucous membrane presents a vivid red appearance. 
There is occasionally vomiting or diarrhea, usually constipation. A dry, hard cough 
is one of the symptoms in early stages, and continues to the last ; quick and vibratinflr 
pulse, and occasionally epistaxis (the state of bleeding from the nose). Increasea 
heat and redness of the skin; the eruption is not so generally distributed as in the 
former affection ; it disappears often suddenly, and returns after an uncertain period 
of time. By the effusion of the red points, the disease passes on to the — 

ThM stage : The symptoms are of a graver type, even in the first accession. In 
fatal cases the patient i&^ in fact, by an elevation of tJie temperature to 43^ Lelsias, 
stricken dead by the poison in a few honrs, before any eruption or local symptoms 
come on. The eruption does not present scarlet appenirance, but is more of a livid 
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hue, and frequently interspersed with petechisB. In young animals convulsions and 
coma are frequent concomitants ; in grown, delirium and deafness, sometimes great 
restlessness, running round towards one side, until at length the patient breaks down 
and lies helpless and insensible, or in a muttering delirium, till at length death a]^ 
preaches silently, and life ends without a struggle. The temperature is high until 
death approaches and bloody urine flows, when it very perceptioly diminishes. 

The sequelae of the disease are : Anasarca (effusion of serum in the cellulair sub- 
stance) ; ophthalmia (inflammation of the membranes or coats of the eye or eyeball) ; 
otitis (inflammationof theear) ; enteritis (inflammation of the intestines^: and cynanche 
parotidia (inflammation of the salivary glands), causing difficulty or breathing and 
swallowing ; in grown hogs, affection of the sub-maxillary (mandibular) and inguinal 
glandy the last mentioned causing the staggering gait in young animals. 

A secondary stage frequently Allows, mostly caused by catching cold or by a dis- 
tnrbed crisis ; then metastasis (a sudden and complete removal of tne disease from one 
part to anotner) often occurs. This would seem to account for the fact that medical 
experts found so many different lesions by posUmoriem examinations. 

The next cause of the disease is an atmospherical contagion, which is always trans- 
ferable. The infection is therefore double, atmospherical and individual. 

Only constant lesion (and it is questionable whether it can be considered entirely 
characteristic) is the want of coagulability of the blood and the petechial eruption ; 
all other lesions may be considered incidental ; sometimes scarcely one organ of the 
body is found that is not the seat of some anatomical lesion. 

Ii we consider the hog-cholera as an Independent disease, and the malignant throat 
disease as a partial symptom of it, or the latter disease as an independent typhus dis- 
ease, an infection of tiie blood, and the first as a partial symptom of it, has been up 
to this time, so far as I know, not ascertained, and the process of this epidemic is stiJi 
a mystery, as in other epidemics. 

In single cases and in epidemics it has sometimes the character of a local affection 
(malignant throat disease) ; in others, more the character of a general illness (infec- 
tion) ; or it may be distinguished by this^ that it occurs in all forms intermixed. 

I have seen in different nygienio conditions swine affected with the disease, but, by 
perfect cleanliness, which necessitates the separation of the sound from diseased, and 
the free use of disinfectants, the poison, even generated or introduced, will be virtually 
starved out. In neglected hygienic conditions, I saw patients without care and treat- 
ment recovering, and on the contrary, the best rules and remedies designated for the 
prevention and most careful treatment could not prevent them from dying. These are 
sporadical cases. 'If the epidemic has existed K>r a length of time, the disease will 
seem to become more mild, and a much lar^r proportion will recover, while the first 
oases that occur will be ver^ severe and wul nearly all prove fatal. 

In my practice as a veterinary surgeon I have tried many recommended remedies, 
but without much success. 

I have adopted the following rules: As a preventive, disinfection of the atmosphere 
and the surrounding objects, and disinfectants for the free use of the animal. Protect 
them from the hot-bed of manure and close sleeping-places, where they are huddled 
together in great numbers; supply them with sufficient fresh straw for bedding in 
different places, as far as possible from each other. Supply them with fresh water and 
a succulent diet. 

When the disease exists the sick should be placed by themselves, and the healthy 
ones taken to a fresh and disinfected place. Very sick hogs, without any hope of re- 
covering, should be instantaneously taken from the herd, Silled, the carcasses interred 
very deep, and with quick-lime and sulphate of iron overstrewed, so tha| no noxious* 
emanation takes place. 

For disinfection of fecal matters of stables, pens, or other places giving rise to nox- 
ious emanations, fiU up a bucket with a strong milk of lime, add about one-half pound 
of sulphate of iron before separately dissolved in water, and sprinkle it upon the 
places- which you intend to disinfect. 

For disinfection of surrounding objects, as stable-walls, troughs, pen-rails, &c., take 
a strong solution of chloride of Erne (1 pound to 12 pounds water), and whitewash 
the objects. This operation develops much chlorine, which destroys the contagion 
and purifies the surrounding air. 

A specific remedy in general never will be found; disinfectant, diaphoretic, sedative, 
refrigerant, astringent, saline, cathartic, antiseptic, and antizvmotic agents, one or 
more of them, according to the demand of each form and stage of the disease, are bene- 
ficial. 

Of greater importance, and more useful than the medical treatment, is the preven- 
tion of it. From the peculiar construction of the larynx in hogs it is sometimes not 
Sossible to give medicine in form of a drench without their vomiting a part of it, or 
ying from suffocation ; beside, this is not practicable wit^ a great number of animals, 
and would hardly compensate for the trouble and expense necessary to secure the life 
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of diseased hogs. For this reason tlio best way is to select such remedies as the ani- 
mals are apt to nse wUlin^ly. The medicine should be given in a form snitable to 
their small appetite, and in a way that they may get an approximately fail dose of it^ 
according to their age. 

IOWA. 

Mr; George T, Gibbs, College Springs, Page county, says : 

As I have been broken np by the so-called hog-cholera, I hare come to the conclu- 
sion to ffiye yon my theory in regard to the dis^aee. I believe the whole difficulty 
lies in tne manner of breeding which has been practiced for the last fifteen or twenty 
years. We hold to the maxim that like produces like, and pay high prices for short- 
homs to improve our cattle and large sums for fine hogs to improve our swine, and 
then ^ve the lie to our theory by our practice. The practice by most hog-nuseis, and 
especially by those that have been supplying the country with fine stock, has been to 
breed their sows at the age of from six to eight months, then fatten them and breed 
from the pigs at the same age. I claim that this has been kept up until the constitu- 
tion of the hog has been mined, and any little thing win bring on disease, whxeb 
sometimes becomes epidemic and appears to be contagious. If yon breed from animals 
whose bodies are immature and con^itutions already weakened, if Uke produces like, 
you are getting an animal weakened from infancy. The old way of breeding was to 
aUow stock hogs to make a little bone and muscle as weU as fat, to mature their bodies 
before aUowing them to breed, and when you once got a good breeder to keep her as 
lonff as she would bear pigs. In those days we never heard of hog-cholera, and we 
could raise eight, ten, and twelve pigs from one sow. My father Kept one sow for 
several years, which raised ten pigs every litter. He sold the pigs aU over the county 
for breeders. They were not hazel-splitters either. I have helped to butcher some of 
this breed that dressed 250 pounds at six to eight months old, and some that were kept 
unidl four years of age weighed 800 pounds. Now hog-raisers get two or three pigs 
frrom a sow, sometimes only one. A great many object to fine stock on this aecouni; 
but we can raise eight or ten pigs at a Utter from thoroughbred Poland-China, Berk- 
shire, or Chester White^ if we treat them properly. 

I expect to be laughed at by the wise and scientific, but I have watohed this mat- 
ter eloseiy for the last five years, and I am satisfied I have zound the true solution of 
the difficulty. 

SOUTH CAROLINA. 

Dr. 0. J. Faust, Graham's, S. 0., writes under recent date as folloTTS : 

I see much written in regard to hog-cholera, as it is termed in the Northwest and in 
our own Southern countiy. So far as my own observation goes I am inclined to think 
that Dr. J. M. Johnson, of Locksburg, Ark., is correct in regard to its symptoms, cause, 
treatment, and pathology. Last winter I lost ten or twelve head myself out of a hera 
of twenty-four. They were all in fine order. 

We also had an epidemic of staggers among horses and mules in our neighborhood, 
which proved fatal to a great many animals. The disease generally lasts from six to 
forty-eight hours. An animal attacked with it rarely recovers. I lost seven head of 
horses myself last winter, which cost me ^1,200, and many of my neighbors lost a 
finreater or less number. ITie disease known as staggers, however, was not the cause of 
the death oftall of them. The animal, when first attacked, seems to be stiff in his fore 
legs, is very dull in riding, and when touched with the whip springs off very sodd^ily 
for the moment ; but this is soon over. The nervous sensation seems to be very acute, 
and when allowed to run on an hour or so the animal does not seem to have power to lift 
his feet high enough to keep him from hitting them against the smallest rise on the 
sur£ace of the earth or any small object in his way. He ^oon commences to go around 
in a circle, say 80 or 100 feet in diameter, and when once broken off frt>m this circle he 
win go over anything in his course, and will even plunge into a dweUing. He becomee 
dangerous to those around him, and will go on untD he is thrown down by running 
over some lar^e object, when he soon dies in CTcat a^ony. Our treatment has been 
frill blood-letting, even to fainting, and copious drenching with a free purgative, com- 
posed of 300 grains of aloes, 150 grains jalap, and 80 grains of calomel, made into a 
bolus. This is placed upon a long paddle, two and one-half inches in width, and the 
paddle put down the horse's throat as far as it will go. The bolus roUs on without 
trouble and the animal swallows it. It soon acts thoroughly on the bowels. If this 
treatment should liave the desired effect the horse should not be allowed to cat any- 
thing for two days, and then only bran mashes and a little green food. This should be 
oontmued for several days, when the horse will begin to slowly and gradually recover. 
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YIsaiNlA. 

Mr. Charles M. Keyser, Cedar Point, Page county, says : 

HaTiBg had some experieBce with tli6 disease coimnonly called ho§-eliolera, I will 
try said relate the result of my inyestigations made recently. The cuseaae was close 
to mo and there were some cases in my immediate vicinity. Ahout October 10th last 
I penned my hoffs to fatten in their usnal health, as I thought. About the Ist of De- 
cember I found that they began to refhse some of their food, so I butchered them, and, 
upon examination, I found their lungs and livers in a very bad condition. The lungs 
were very much darkened and decayed, and the pores or small tubes were filled with 
worms about the size of a hair ; they varied from one to three inches in length, and 
seemed to completely choke the hog. In color they resembled that of the kidney- 
woim, though they were not so large. I had no microscope and oould not make a 
close examination. The liver was fim of bedls, and seemed to be in a perfectly torpid 
condition. The bowels seemed to be in a healthy coaidition. 

My formetr experience concerning the disease is that the lungs and liver are the 
points most afifected. The symptoms of the ^sease were manifested in a dull and 
aroQfpinff condition of the animal^ couching, and a heaving of the flanks — ^a beating 
and working like a bellows. In some mstances the anima& would turn quite a oom- 
plete somersault and fall over dead. In other eases they would die quite easy. 

I do not think there is any cure for the disease aitseat it gets a fair hold on the animal. 
It aecms that hogs that run at large—roam through the woods and fiields~are ipoare 
Habio to the disease than those that are kept in elean, coinfortable pens and are well 
caied for. The use of tar in the troughs and wood-ashes (hickory preferable) spread 
on the ground where they are fed, in a dry time or in a dry place, is a very good pre- 
ventive, if not a cure, in some cases. They will eat some and inhale a little, which nae 
m good ^ect on the animal. 
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The following letter^ addressed by the Commissioner of Agriculture 
to Hon. A. S. Paddock, chainnan of the Senate Committee on Agricnl- 
ture^ on the 14th day of February lost, gives all the facts in regard to 
the preyalence of pieuro-pneumonia among cattle in this country, so far 
as they were then known to this department: 

Sm: I have the honor to acknowledge the receipt of your letter of 
recent date, asking for such information as may be in my possession re- 
lating to the subject of pleuro-pneumonia among cattle. The subject is 
one that is attracting great attention in this country at present; hence 
information is rapidly accumulating in this department, the more impor- 
■ tant portion of which I herewith transmit for the information of your 
committee. I shall first give a brief statement of the action of the de- 
partment in the matter, and then submit such letters, telegrams, and 
other information of an imi)ortant character bearing upon the subject as 
have recently come into my possessicm. 

In August, 1877, within one month after my accession to the position 
of Commissioner of Agriculture, I instituted a preliminary examination 
of diseases of domesticated animals. For years I have been cognizant 
of the loss of immense numbers of swine and other ftirm animals by dis- 
ease, supposed to be of an infectious and contagious character ; and, with 
the very limited means at my disposal, I opened a correspondence with 
leading farmers and stock-growers in almost every county in the United 
States for the purpose of eliciting definite information in regard to these 
maladies, and the probable annual losses occasioned thereby. The re- 
sult of this correspondence was the accumulation of a vast amount of 
important information on the subject under consideration, which, by 
request of the Senate, was communicated to that body on tihe 27th day 
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of February, 1878, and was afterward published as Senate Ex. Doc 
No. 35. 

In order that a thorough examination might be made into some of the 
more destructive diseases affecting faun animals, and such remedial and 
sanitary measures instituted as would prevent the spread of such mal- 
adies as were well known to be both infectious and contagious, an appro- 
priation of $30,000 was asked, and the sum of $10,000 was granted. In 
my letter of transmissal to the Senate in February, 1878, the following 
language is used: 

Our wide extent of country and its great diversity of temperature and variation of 
climate, the severity of frosts in some sections, and the intensity of heat in other lo- 
calites, render farm stock liable to the attacks and ravages of almost every disease 
known in the history of domestic animals. So general and fatal have many of these 
maladies grown that stock breeding 'and rearing has, to some extent, become a pre- 
carious calling instead of the profitable business of former years. This would seem 
especiaUy true as it relates to swine. Year by year new diseases, heretofore unknown 
in our country, make their appearance among this class of farm animals, while older 
ones become permanently localized and much more fatal in their results. Farmers, as 
a rule, are neglectful of their stock, and pay but little attention to sporadic cases of 
sickness among their flocks and herds. It is only when diseases become general, and 
consequently of an epidemic and contagious character, that active measures are taken 
for the relief of the afflicted animals. It is then generally too late, as remedies have 
ceased to have their usual beneficial effects, and the disease is only stayed when it 
has no more victims to prey upon. 

This interest is too great to be longer neslected by the general government. Not 
only the health of its citizens, but one of the greatest sources of our wealth, demands 
that it should furnish the means for a most searchiiig and thorough investigation into 
the causes of aU diseases affecting live stock. 

At the time this communication was made it was not known that the 
destructive disease known as contagious or malignant plenro-pneumonia 
among cattle was prevalent to any coiisiderable extent in any section of 
the country. There may have been, and no doubt were, isolated cases 
of the disease, bnt they were not sumcient in number to attract atten- 
tion or cause alarm. During the past summer and fall my attention was 
called to the prevalence of tiie disease in sev^^ localities widely sep- 
arated from each other. Among other letters addressed to me on the 
subject, I cite the following. 

J. Elwood Hancock, of Burlington County, New Jersey, writes : 

The prevailing disease among cattle in this county is pleuio-pneumonia. The dis- 
ease is very fatal, and the losses among this class of animals from this malady have 
been very heavy. 

Mr. J. E. Hancock, of Columbus, Burlington County. Kew Jersey, 
states that the disease has been prevalent in that county ^or some years. 
He says : 

I have had some experience with pleuro-pneumonia among cattle^ having lost one- 
third of my herd from its ravages in 1861, when I succeeded in eradicating the disease 
after a duration of about six months. I had a second visitation of the malady in my 
herd in the early part of 1866, when I lost 6 head from a herd of 23. Of the animals 
• afiected I am satisfied that not more than one-third wiU recover. 

"S. W. Pierson, Alexandria. Va., writes as follows, under date of Oc- 
tober 12, 1878 : 

The principal disease among cattle in this locality is pleuro-pneumonia. The dis- 
ease started m>m Greorgetown, D. C, two years ago, and has gradually spread 4own 
the Potomac for a distance of about 25 miles, extending back &om the river not more 
than 2 miles. ^ 

B. A. Murrill, Campbell County, Virginia, writes, about the same date: 

An unknown disease ha» prevailed this foil amon^ cattle in the immediate vicinity 
of Lynchburg, but has not spread elsewhere. [This disease was pronounced plenxo- 
pneumonia by competent autnority.] 
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E, L. Eagland, Halifax .Oounty, Virginia^ writes that the cattle in 
that connty are affected with a contagious distemper which is supposed 
to be pleuro-pneumonia. 

C. Gingrich, Eeistertown, Baltimore County, Maryland, says : 

Lang fever (plenro-pnemnonia) has prevailed among cattle in the vicinity of Balti- 
more &T the past twelve or fifteen years, and the losses from the same have been quite 
heavy. 

A report from William S. Vansant, veterinary surgeon, contained in 
the report of the New Jersey State board of agriculture for 1876, shows 
that niaeteen different herds of cattle suffered from this disease in Bur- 
lington County of that State during the year above named. It would 
seein that while the disease has been almost constantly present in New 
Jersey for many years past, no organized eifort on the part of the State 
lias been made for its suppression and extirpation. 

Witih no means at my command for the suppression of the malady, 
in November last I caused an examination to be made of some of the 
afflicted cattle in the vicinity of Alexandria, Va. The investigation was 
conducted by Dr. Alban S. Payne, of Fauquier County, Virginia, who, 
as win be seen by his report bdow, pronounced the disease a contagious 
type of pleuro-pneumonia. The results of his investigation are thus 
given iQ the following brief extract from his report: 

I visited Mr. Roberts's mill, one mile south of the city of Alexandria, Va., with as 
little delay, under existing circumstances, as possible. I found Mr. Boberts, in con- 
nection with his other business operations, carrying on a dairy. On his .fsurm were 
sixty-two milch cows, and of these forty have had pleuro-pneumonia. Twenty-two 
have not as yet taken the disease. I also found almost in the heart of Alexandria City 
two cows sick with the disease. One of these cows belonged to Mr. Townsend Bag- 
gott and the other to Colonel Suttle. I also examined about the suburbs of Washing- 
ton City some sick cows. AU the cases I saw were, without doubt, cases of pleuro- 
pneumonia of the non-maHgnant variety. 

Knowing the insidious and destructive character of this disease, and 
that it was liable to assume a contagious form and cause the destruction 
of millions of dollars^ worth of property, and interrupt and perhaps 
destroy one of our greatest commercial interests and sources of income, 
I called the attention of Congress to the existence of this fatal malady 
in my prelinmiary report, bearing dateof !November last, and asked the 
immediate intervention or the government by the enactment of measures 
for its suppression and extirpation. The following is a brief extract 
from this report: 

One of the most dreaded contagious diseases known among cattle is that of pleuro- 
pneumonia, or lung fever. It was brought to this country as early as the year 1843, 
and has since prevailed to a greater or less extent in several of the Eastern and a few 
of the Southern States. It made its appearance about a century ago in Central Eu- 
rope, and has since spread to most European countries. With the exception of rinder- 
pest, it is the most dreaded and destructive disease known among cattle. Unlike Texas 
cattle fever, which is controUed in our northern latitudes by tbe appearance of frost, 
this disease " knows no limitation by winter or summer, cold or heat, rain or drought, 
high or low latitude." It is the most insidious of all plagues, for the poison may be 
retained in the system for a ]period of one or two months, and even for a longer period, 
in a latent form, and the inlected animal in the mean time may be transported from 
one end of the continent to the other in apparent good health, yet all the while carry- 
ing and scattering the seeds of this dreaded pestilence. 

Since the appearance of this aifection on our shores it has prevailed at different times 
in the States of Massachusetts, Connecticut, New York, New Jersey, Maryland, Dela- 
ware, Virginia, and in the District of Columbia. It has recently shown itself at two 
points in Virginia (Alexandria and Lynchburg), where it was recently prevailing in a 
virulent form. 

At present the disease seems to be circumscribed by narrow limits, and could be ex- 
tirpated with but little cost in comparison with the sum that would be required should 
the plague be communicated to the countless herds west of the Alleghany MountainSt 



222 CONTAGIOUS LUNG PEVEE OP CATTLE. 

This disease is of such a destmotive nature as to have called forth for its immediate 
extirpation the assistance of every Eiiropean government in which it has appeared, 
many of them having fonnd it necessary to expend millions of dollars in its suppression. 
The interests involved in this case are of so vast a character and of such overshad- 
owing importance, hoth to the farming and commercial interests of the country, as to 
require the active intervention of the Federal Government for their protection, and 
for this reason the considerate attention of Congress is respectfully a^ed to this im- 
portant matter. 

Prof. F. S. Billings. V. S., temporarily residing in Germany, writes 
under recent date as follows : 

Berlin, January 16, 1879, 
14 Louisen Street, 

Mt Dear Sir : I intended in mv last to have mentioned some ideas for your consid- 
eration upon the so-called contagious pleuro-pneumonia of cattle in the United States. 
I have given the subject a long-continued consideration, and it seems to me the views 
which now appear conformable to our case will ^d their approval with you. The 
disease is one which is rather a new thin^ to us, and while we find cases comin^^ to 
pass in many sections, still we cannot say it has acquired any devastating extension. 
I taruly believe that by using what means we have at command, and by fixing two or 
at the most three points by which cattle can be imported from Canada, and by further- 
more exacting that such cattle be accompanied by attested health certificates of com- 
petent men, and furthermore that all such cattle, except when destined for immediate 
slaughter, be compelled to undergo twenty days of quarantine at point of entry when 
unaccompanied by such certificates, like rules applied to sea-ports — ^if we can make 
and enforce such regulations, then in one year at the most we can stamp the disease 
out of the United States and keep it out. For us the inoculation should be absolutely 
forbidden and severely punished. It is only of value in localities where the disease 
has become almost domesticated, and where of the two evils the lesser must be chosen, 
and that is, as is being attempted in Saxony, to inoculate every animal, and produce 
as soon as possible the artificial disease ; au newly-introduced animals to be by law at 
once inoculated. 

This renders the losses less severe to such a community, probably not over 25 to 30 
per cent., if as much: statistics as yet are unreliable. But it is self-evident this Is 
also the way by which Ahe disease is rendered a constancy — it becomes domiciled, a 
thing we do not desire. Hence I recommend to your consideration the absolute killing 
of every infected and exposed animalj or, perhaps, utter quarantining^ — isolation (3 
the latter under rigid inspection. The slaughtered animals to be paid for at full mar- 
ket price, real, not fimcj, by the respective State governments, or, better, by the gen- 
eral government; for, if we are to nave a general law, then the general government 
must take care of it. I earnestly recommend your bringing this to the attention of 
Congress, and you yourself must see the recommendation is logical and true to the 
country's interest. The first cost might be a little startling, out the final resists 
equally fortunate. The rinderpest was at last reports limited and decreasing. 
Your obedient servant, 

F. S. BILLING& 

To Hon. Wm. G. Le Due, 

Commissioner of Agriculture^ Washington, D, C 

Professor Gadsden, of Philadelphia, who recently made an examina- 
tion of infected and diseased cattle on Long Island, writes as follows : 

134 North Te^tth Street, 
PhiladelphUiy Janiuiry 29, 1879. 

Sib : I consider it my duty to report to you that the contagious disease known aa 
''pleuro-pneumonia" exists to a frightful extent among the cows near Brooklyn, Long 
Island. On the return of Professor McEachrao, the cattlc-iuspector of Canada, from 
Washington, he asked me to accompany him to Now York State, and find out for ou* 
selves ii the report was true that a contagious disease existed. We found it too true, 
as at a distillery at Williamsburg we ' found a large byre, or cow-house, containing 
about eight hundred cows, with very many of them in th(5 lust stages of ** contagious 

Sleuro-pneumonia.'^ Others had this disease in a milder form. The place was very 
irty, the cows very much crowded, ceiling low, and every thing favorable for the rapid 
spr^^ad of this disease. 

TUe cows belong to a number of milkmen, who keep them there very cheap on hot 
swill (from the distillery) and hay, which increases the milk very much. This place 
is a regular pest-house for the disease. We were informed, on good authority, that 
just before the cows die they are killed and dressed, then sent int<o the New York 
market as beef, where we are told that they bring a good price because they are ten- 
der and not too fat. Others are sold, when the milk dries up, to farmers on Long Island. 
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This disease is very prevalent within a few miles of Brooklyn, and has been for some 
time. Cannot you, sir, try and stamp it out? as I am afraid if it spreads from there 
the English Government will not receive any cattle from our ports, as they have a law 
ready to put in force as soon ba they are satisfied this or any contagious disease exists 
in cattle. I have made inquiry from several veterinary surgeons in this State ; they 
all answer there are no contagious diseases in cattle in their district. I have no reason 
to believe there is any in Pennsylvania or in the Western States; so I do hope this 
disease on Long Island will not interfere with the sending of live cattle from Phila- 
delphia to Engfind, as I know they are making great preparations for this spring's 
trade. 

Respectfully, ^&o., 



Hon. Wm: G. Lb Due, 

Commissioner of AgriouUttre. 



J. W. GADSDEN, V. S. 



On the morning of the 30th of January, 1879, the following telegrams 
appeared in the metropolitan journals : 

Toronto, Ontario, Jtmuary 30. 

Intelligence of the slaughtering of cattle lately shipped to Liverpool on a steam- 
flhip creates an anxious feeUng among detders here. On or about the 14th instaxit the 
steamship Ontario sailed from Portland for England with a oargo of cattle, the ship- 
pers being Messrs. T. Crawford & Co., of this city. The cattle numbered 265 head^ 
and were, according to Mr. Crawford's statement, in sound condition, having been ex- 
amined by competent men at both Montreal and Portland. The Ontario reached Liv- 
erpool on Sunday last, and on the following day Messrs. Crawford &. Co. received a 
cable dispatch from their agent there that the cattle had been detained for inspection 
by order of the British Government. This inspection was evidently attended with 
nnsatisfactoty results, for on Tuesday the agent cabled that the cattle had been con- 
demned on account of disease and were to be slaughtered. The disease was said to 
be pleuro-pneumonia. The Toronto Exportation Company and Messrs. Crawford & 
Co., the two firms that do the largest shipping business in their line in the city, were 
instructed by their agents to ship no more. The first named have a cargo of 170 head 
on the steamship State of Alabama, which it is anticipated wiU arrive at Liverpool 
on Friday next. What wiU become of these remains to be seen. The general feeling 
is that it is not at aU likely that a trade which was rapidly becoming a necessity for 
Engluid WiU be allowed to suffer interruption for any great length of time without a 
good canse for the embargo being adduced. 

Ottawa, Ontario, January 30. 

Information having been received that the British Government has totaUy prohib- 
ited the importation of cattle from the United States, the cabinet met last evening to 
consider the situation. The result of the meeting was the adoption of a resolution 
that steps would be taken to prevent any injury being done to Canada. 

, Montreal, Qusbec, Jawuary 90. 

Considerable anxiety exists in regard to tbe order from the imperial government 
prohibiting the importation of Can^ian cattle into England. It is said if the order 
is continued cattle will be slaughtered here and the meat will be taken across in 
refrigerators. 

The following letter from the president of the American Veterinary 
College will explain itself : 

• Amebican Yetbrinaky College, 

New Torkf February 1, 1879, 

Sib : In returning from Washington, where he had the honor of seeing you. Pro- 
fessor McEachran, of Canada, asked me if pleuro-pneumonia was to be found in New 
York State. I took him to Long Island, and there had the opportunity to show him 
a bam where a large number of cows (some 600) are kept, and where we found our- 
selves in the difficult task, not to detect diseased animals, but to discover healthy 
cows. Post mortems conhrmed our diagnosis, so that no doubt can be had of its cor- 
rectness. 

The milk and the carcasses of these diseased subjects find their way to our market 
in New York City. Our boards of health have no veterinarian to detect the disease 
and enforce the laws! Our market meat-inspectors are deficient in detecting diseased 
from healthy meat! Our cattle are exposed to the spreading of that fearful disease! 
Our exportation is now impeded to such extent that to-day I am told animals exported 
to France even must have a clean bill of health, and England is threatening closing 
her ports to our stock! 

May I respectfully be allowed to call your attention to this state of affairs, and to 
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place myself at your orders for whatever professional assistance I may be able to giye 
your department in overcoming this great danger to onr European cattle trade and to 
our own live stock. 

I am, sir, your obedient servant, , 

A. LUUTAED. 
Hon. W. G. Lb Due. 

CommisHoner of Agriculture. 

On the 4:th instant I received the foUoTdng telegram from Mr. J. B. 
Sherman^ supenntendent of the Chicago Union Stock- Yards: 

Union Stock-Yakds, Chicago, III:, February 4, 1879. 

The Commissioner of Agricultuke: 

The most important blow struck at the interest of this city, State, and Northwest is 
the report in circulation in reference to the prevalence of cattle disease in the West, 
aEd t^ese reports are absolutely false. I have sent a telegram to the Secretary of 
State^ on whom I wish you would at once caU. 

This business of the export of live cattle to England has developed immense propor- 
tions in the last year, and we must not, cannot^ remain quiet and see it destroyed. It 
is worth millions to the coxmtry. and affects directly every farmer in the Northwest, 
while the whole country feels the effect of this* larce increase in its exports. The 
action of the British and Canadian Governments is oased on a misconception of the 
&cts, and we need such final investigation as win put the matter at rest. 

J. B. SHEBMAN, 

{Superintenideni* 

To which the annexed reply was at once forwarded : 

Department of Agriculture, 

Washington, D. C, February 4, 1879. 
J. B. Sherman, 

Superintendent Union Stoch-Tards, CUoago, lU, : ' 

The disease to which your teleffram refers appeared in this country as early as 1843, 
and there is no more reason for me present action of the British Government in this 
matter than has existed for years past. Pleuro-pneumonia has never troubled the cat- 
tle-breeders of the West, from whence alone cattle for exporfcation are derived, but the 
existence of the disease on our eastern coast at aU is a constant threat to the cattle- 
raising country beyond the AUeghany Mountains, for the extermination of whidi 
I have asked authority of Congress. I hope and expect that action wiU be taken 
that win speedily remove all excuse for the objectionable orders of the British Govern- 
ment. 

WM. G. Lb dug. 
Comvmsioner of AgrUmture. 

On the reeommendation of gentlemen largely interested in the live- 
stock trade, I at once made the following appointment of an examiner 
for the port of New York : 

Department of Agriculture, 

Washington, D. C, February 5, 1879. 

Sir: You are hereby appointed an examiner, and directed to make as thorough in- 

SuJry and examination as the owners and shippers of stock win permit into the con- 
ition of the live stock sent, or about to be sent, firom your port, and certify daily to 
this department the health of each particular shipment, so far as possible, examining 
particularly as to pleuro-pneumonia in cattle, and noting the presence or absence of 
this disease in each case. You are authorized to give a copy of your certificate for the 
department to the shippers, if desired. 

WM. G. Le DUC. 
Commissioner of Agriculture, 
Dr. John J. Craven, 
Jersey City, Jn.J. 

I also forwarded a like appointment by telegraph to H. J. Detmers, 
V. 8., Chicago, HI., and received prompt replies from both accepting tiie 
positions tendered. 

These examiners were also directed to famish a certificate of health to 
such shippers of live stock as might desire it, a copy of which is here- 
with appended: 
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ZNSFECnON OF CATTLE FROM THE PORT OF , AUTHORIZED BY THE TTNITED 

STATES GOVERNMENT, AND UNDER THE IMMEDIATE DIRECTION OF THE COMMIS-' 
8I0NER OF AGRICULTURE. 

ThiB is to certify that I have tills day inspected beef cattle, owned by Messrs. 

, to be shipped by them upon sailing I ebruary — , for the 



port of Liyerpooly England, and found the animals sound. 
Dated February —, 1879. 

(Signed) , 

Jiwpec^. 

These letters were promptly followed by the following, addressed to 

the Secretary of the l^^asory, informing him of the action taken by this 

department: 

Department of Agriculture, 

WaahingUmf February 5, 1879. 

Sir: I have the honor to inclose for your information a copy of a letter this day ad- 
dressed to Dr. John J. Crayen, of Jersey City, K. J. I have also telegraphed to Dr. 
DetoierS; of Chicago, substantially the same instructions as are noted iu Dr. Craven's 
letter. 

So fjEur as the limited funds at the command of the department will permit, the pro- 
posed examinations will be continued, with the view of furnishing shippers informa- 
non relative to the health of the stock, and thus prevent the shipment of any tiiat 
are diseased; and the certificate of the veterinary surgeon of this department making 
the examination will be in the nature of a ^^ bill of health," and should go fcur towards 
allaying any apprehensions, real or fancied, which may be entertained by persons who 
receive the stock. 

This department is ready to second any efforts made by the Treasury Department 
to quiet the unnecessary excitement now apparent in Europe and in our own country 
on this subject. 

Respectfully, your obedient servant^ 

WM. G. Lb dug, 

CammisHoner. 
Hon. John Sherman, 

Secretary of the Treasury, 

To which the following reply has been received : 

Treasury Department, 

Office of the Secretary, 
Washington^ D, C, February 7, 1879. 

Sib: I am in receipt of your letter of the 5th instant, inclosing a copy of one ad- 
dressed by you to Dr. John J. Craven, of Jersey City, N. J., authorizing him to make 
inquiries into the condition of live stock about to be sent from that port to foreijo^n 
countries, and to certify daily to your department the health of each particular ship- 
ment as lar as possible. 

I inclose herewith for your information twelve copies of a circular issued by this 
department, under date of the ist instant, requiring as a condition precedent to the 
shipment of live cattle abroad an examination thereof by the customs-officers with 
reference to their freedom from disease, and thei issuance of a certificate by the col- 
lector that they are free &om such disease, if the facts shall be found to warrant it. 

Doubtless Dr. Craven^ and any other person appointed by your department for the 
purpose named, could give valuable aid to the collectors of the ports from which such 
shipments are made, and this department would be pleased if you would instruct the 
experts selected by you to afford aid to the customs-officers in this respect as far aa 
possible. 

You wHI see that the circular requires that the officers of the customs shall also fur- 
nish this department from time to time such information upon the subject as they may 
be able to procure, and I would be pleased if you will also forward such information 
as you receive it. 

This department has furnished the State Department with copies of the circulars 
before mentioned, and the Secretary of State has doubtless furnished them to the 
proper representative of the British Government. 

This department perceives the importance of protecting its export trade in live ani- 
mals as far as possible, and will do all in its power to attain the desired object. 
Very respectftdly, 

JOHN SHERMAN, 
Secretary of the jyeaewry* 

Hon. Wm. G. Le Due, 

Commtssioner of Agriculture^ 

15 BW 
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The following is a copy of the chrcolar inclosed by the Secretary of the 
Treasury : 

[Circnlar.] 

INFORMATION IN REGABD TO CATTLE DISEASE. 

Tbbasury Depahtment, 
Washington, D, C, February 1, 1879. 

To ooUeotOTi of customs and others : 

By department's circular of December 18, 1878, it was directed that live cattle 
shipped from the various ports of the United States might bo examined with reference 
to the question whether tney w^Te f^ee from contagious diseases, and that, if found to 
be free from such diseases, a certificate to that cfi'cct should bo given. 

By that circnlar such inspection was not made compulsory, but the certificate was 
to be Issued only upon the application of parties intercHted. 

As the export trade in live cattle from the United States is of vital imnortance to 
large interests, every precaution should be taken to guard against the snipment of 
diseased animals abroad, and such a guarantee given as will satisfy foreign countries, 
especially Great Britain^ that no risk will ensue from such shipments of communicat- 
ing contagious or infectious diseases to the animals in foreign countries by shipmentu 
from the United States. 

Collectors of customs are, therefore, instructed that in no case will live animals' be 
permitted to be shipped from their respective ports until after an inspection of the 
animals with reference to their freedom from disease, and the issuance of a certificate 
showing that they are free from the class of diseases mentioned. 

Notice of rejected cattle should be promptly ^ven to this department. 

In order that this department mav be niHy informed in regard to such diseases in 
any part of the United States, collectors of customs are requested to promptly forward 
to tms department any information which they may be able to obtain of the presence 
of contagious or infectious diseases prevailins; among live animals in their vicinity. 

It is probable that if the disease prevails to any considerable extent it will be no- 
ticed in the local press, and collectors arc requested to send copies of any such notices 
to this department for its information. 

JOHN SHERMAN, 

Secretary. 

The following letter has been received from Prof. James Law, who, it 
will be seen, has been ordered to the port of Kcw York by the governor 
of that State : 

AsTOR House, New York, February 8, 1879. 

Dear Sir : I came down here last night in accordance with InstructionB from the 
governor of New York to ascertain and report as to the existence of the lung fever in 
cattle. Trom what I have seen to-day I have no doubt of its existence in Kings and 
Qneens Counties, but I hope very soon to be able to report on the post-mortem leBUma 
as well as the ante-mortem symptoms. 

I hear that the malady exists in Watertown, Conn., perhaps at Ratonah, Westches- 
ter County, New York, and around Newark, N. J. The two first places I expect to 
visit in the interest or New York, and I shall find out what I can about the vicinity 
of the shipping yards for the stock exported to Great Britain. Would it be weU for 
me to visit r^ewark also before returning T 

I strongly commend the position ^ou have taken in this matter, as the only just and 
tenable one. If we should ever sufier from a temporary ^suspension of the foreign trade 
in cattle, it will be well expended if it should lead to a thorough extinction of the 
Inng plague in the United States. 
Yours, very truly, 

JAMES LAW. 

Hon. Wm. G. Le Due, 

Commissioner of Agriculture, 

The following late telegrams, showing the action of the British Gov. 
cmment, are appended: 

THE AMERICAN CATTLE TRADE— KO FURTHER INTERFEREXCE EXPECTED. 

London, February 8. 

A committee of the Cattle Trade Association at Liverpool, in order to avoid inter- 
ruption to the trade, have offei^ed to erect the necessary lairage and abattoirs to com- 
ply with the requirements of the Privy Council. It is believed, however, that, in 
consequence of. the gro'vf ing importance of the trade to Liverpool, either the author!- 
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ties or the corporation or the dock board will nndertako tlio work. All arrivals of 
catfclo from America since the steamer Oiltario's cargo have been found entirely free 
from disease." The severity of the weather, therefore, it is believed caused the out- 
break in that instance. The British Government is, under the circumstances, not in- 
clined to interfere with the importation of cattle from America, provided there is 
adequate inspection before shipment and provision of the required lairage at Liver- 
pool to put them in position to meet such cases as the Ontario's. It is net beliered 
that slaughter on the quays will be enforced where no disease exists. Persons in the 
trade say that under these conditions American shippers need not fear any interference 
with the business. 

London, February 9. 

In regard to the importation of cattle from America, no action of the Privy Council 
has been made known since the notice read in the Liverpool town council on Febru- 
ary 5, that cattle cannot be landed at the Liverpool docks after March 1, unless pro- 
Yision is made for slaughter on the quay. 

THS CATTLE EXPORT TRADE— EFFECT OF THE BRITISH ORDER IK COUNCIL, 

Liverpool, February 11. 

The order of the Privy Council adopted yesterday revoking after March 3, 1879, 
article 13 of the foreign animals order so far as it relates to the United States was a 
great surprise to the trade here. All cattle. from the United States after March 3 will 
£ave to be slaughtered in abattoirs now being prepared on the dock estates of Birken- 
Lead and Liverpool within ten days after landing. 

I also forward you articles on tlie subject of pleuro-pneumonia, clipped 
from the National Live Stock Journal of March, 1878, and November. 
1878, from the pen of Dr. James Law. They were inclosed to me and 
my attention directed to them by Mr. J. H. Sanders, the able editor of 
that JoumaL 

[From the Xational Live Stock JoamAl of March, 1878.] 

I!H£ GBEATEST I>A2(G£& TO OUK STOCK— THS LUNG FEVER—CONTAGIOUS PLUUIIO- 

P^iEUMONIA. 

The Jonmal lias&e<]uently called attention to the great dangers that beset our live 
stock from imported plagues of foreign origin. Daring the past year the sadden in- 
vasion of Western Europe and England by the rinderpest roused the agricultural com- 
monitY firom their dream of safety, and called forth Ixom the Treasury an order remark- 
able alike for its promptitude and good intentions, and for the fatal blunders ^hicb 
rendered it worse than a dead letter. Once more there seems a prospect of a renewal 
of these apprehensions, the Russo-Turkish war having led to an extension of this cat- 
tle plague into Hungary, from which the Atlantic coast and Great Britain may be any 
day infected, owing to the acti\'ity of the stock trade. Should this unfortunately take 
place, it win find us no better prepared than we were a year ago, and our Treasury 
order, now in force, wHl freely invite the disease to enter, x>rovided it makes its advent 
respectably — ^in the systems of blooded stockj and not in poor cross-bred animals, which 
it would be ruinous to import, even if sound. A similar welcome is extended, by Im- 
plication, to aU those ruminants which are devoted more particularly to Inxun', and 
nave not been degraded to such vulgar utilitarian objects as the procluction of meat 
or wooL Yet aU ruminants are subject to rinderpest, and this malady was carried to 
France, in 18G5, by two guzcUt-.s, as other plagues have often been carried to new 
countries by the privileged Hooded aiock. 

But we started out to uoilcc a dan^rcr Tvhich is no longer 8eparatcd from ns by the 
broad barrier of the Atlantit-. and v.lios** malign presence is not io Ixi dismissed by any 
oneof ten thousand cout in;;- -li!- its, as i.s xAidaa^t with the p<;ftsible adv«*ntof the rinder- 
pest. This danger staudi* iu ocv ni if Ut, ri;id isstt.-adily gaiiiin j; in force a« it encroaches 
further and further, showin;; how certain it in, if nnelieeked, to lay the whole country 
under contribution, and iiiUict most rli.<ii.>tron<' and p'^rrririnrut l<^^.-4f «i. The lung fever 
of cattle, imported into Brooklj-n. L. I., forth'* llr.^t tirij-. i:i I*, i:>, in a Dutch cow, has 
never since been at any time entirely al>s»;:!t from onr -oil. I'rom tliis center it has 
slowly and irregularly extended over a j»orTion of New York, Xew Jersey, Pennsyl- 
vania, Maryland, Delaware, and Virgiiiia. be-^ideM bavin t V'-ynXi-tWy invaded Con- 
necticut. The slowne?*."* of its exten.-ir>n liiu-* b'-;:o:r«'n a f;iiv r-^u.'e of*'*^ nrity, and no 
real apprehemjions of ^yiious consequences remain from an a:::!::al jjoi«on which has 
been lor over a third fyf a century hidden away in the n«ar vicir.i'v of the Atlantic 
coast. 

To disturb this comfortable and restful condition of the public mind is an nnplcatmi 
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taski whioli nothing bnt the imperatiye sense of duty would compel ns to undertake. 
But this disease has a history, which we can only ignore at our peril ; and as its records 
can now be drawn from all quarters of the globe, we can have oefore ns an nne^ni vo- 
cal testimony as to what will inevitably happen under given conditions of olimatei 
surrounding and treatment. 

England import<ed the lung fever of cattle in 1642, just one year before we dicL was 
soon very generally infected, and has continued so to the present time. Up to 1869, it 
is estimate that England had lost, almost exclusively from this disease, 5,549,780 head 
of cattle, worth £83,616,854 (say $400,000,000). For the succeeding nine year8,'up to 
1678, the losses have been, in the main, as extensive, so that we may set them down as 
now reaching at least $500,000,000 in deaths idone, without counting all the contin- 

Sent expenses, of deteriorated health, loss of markets, progeny, crops, manure, &a, 
isinfection, quarantine, &o. With us no attempts have been made to estimate the 
losses, but they cannot exceed an inconsiderable fraction of those above named; and 
thus we have slept on in a pleasant dream of immunity. 

It is even alleged that the disease has, in a sreat measure, been shorn of its virulent 
power, by being transplanted to the shores ox the New World, and that we may com- 
fort ourselves with this, and continue to ignore its presence. If, on the other hand, it 
can be shown that the difference is in no material respect affected by climate, but 
altogether determined by the surroundings, it will be well for us to attend to the &cts 
of the case, and face the real danger. The lung fever, which had really entered Eng- 
land, by a special importation, some time before the free trade. act of 1842, was, by 
virtue of this act, thrown upon her in constantly accumulating accessions, llie ports 
at which the continental cattle were landed, and the markets in which they were soUl 
— ^London (Smithfield Market), Southampton, Dover, Harwich, Hull, Newcastle, Edin- 
burgh, dsc^insured the mingling of the imported stock, week by week, with the 
native store cattle. Then, if they failed to mid a profitable sale, they were sent by 
oars to other and inland markets, where they were again and again brought into con- 
tact with numerous herds of store cattle, by which the germs of uie disease were taJcen 
in, and carried all over the country. 

With us, on the other hand, the disease was long confined to the dairies of Brooklyn 
and New York, where the cows were kept until they died, or were fattened for fine 
butcher. A few doubtless found their way to the country, and by these the disease 
was carried to different farms, which were thus constituted centers of contagion from 
which the adjacent country became infected. But any such movement from the city 
dairies was necessarily of the most restricted kind, and it never took place to any great 
distance. It would nave been folly to move a common milch cow, worth $40 to $70, 
to the West, where she could be bought for one-half or one-third of that sum. The 
same deterrent condition existed in the case of the farms on which the diseased city 
oows had been brought. Sales were no doubt occasionally made from infected herd^ 
to secure the apparent value of an animal which the owner had good reason to believe 
to be doomed, and as such animals would, for obvious reasons, be sent as far from 
home as possiole, this became a principal means of the formation of more distant cen- 
ters of contagion and the wider diffusion of the malady. But with us the disease has 
hitherto had to fight against the heaviest obstacles— tne current of cattle traffic hav- 
ing been almost without exception from the cheaply-raised herds of the West to tho 
profitable markets of the East. The exceptions have only been in the case of thorough- 
bred stock, and hitherto our Western stock has escaped contamination by this means. 

The wonder is not so much that the plague has failed to reach the West, but that in 
the face of such tremendous obstacles it has succeeded in invading all of the six or seven 
States that are now infected. In Great Britain, where some would have us believe 
that tiie disease is more virulent, we can point to a more satisfactory record. There 
the great body of the country has been infected for thirty-five years, but the greater 
part of the highlands, exclusively devoted to the raising of cattle and sheep, has en- 
joyed the mo^ perfect immunity. Here, under nearly afi possible predisposmg causes 
of lung disease — altitude, exposure, cold, chilling rains, and fogs, the piercing blasts 
of the Atlantic and German Oceans— this contagious lung disease has neverpenetrated, 
though severely ravaging the lowlands immediately a^acent. The explanation is, 
that these hills support none but t^e native black cattle, and other breeds are never 
introduced. In spite of the alleged virulence of the disease in England, it has proved 
poweriess to enter this magio circle from which all but the native stock is excluded. 
The same holds true concerning some parts of Normandy, Brittany, the Channel 
Islands. Spain, Portugal, Norway, Sweden. &c. 

The xact that the disease has maintainea a foothold among us for thirty-fouryeara, 
and in spite of all obstacles has made a slow but constant extension, is sufficient 
ground for the gravest apprehensions. A disease-poison which shows such an obsti- 
nate vitality and such persistent aggressiveness cannot be allowed to exist among ut 
without the certainty of future losses which will eclipse those of Great Britain bv as 
much as our herds of cattle exceed those of that nation. A recent outbreak in Clln- 
toD| N. J., caused by a cow brought from Ohio, suggests the possibility of the disfflMi 
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having already reached the latter State; an occnirence which was ineritahlo soonei 
or later, bat the actoal existence of which must enoimously increase our dangers. 
Witii every snch step westwiurd there is the introduction of more diseased and infected 
cattle into the natural current of the traffic, and the earlier probability of the general 
infection of all parts to the east of such nltimato centers of disease. There is, further, 
the infection of more cattle cars, which, carried West, may be the means of securing a 
rapid extension of the plague to our most distant States and Territories. 

BEIATIVE DAN6EBS OF THE POISONS OF LUNQ FEVER AND OTHER PLAGUES. 

The persistent vitality of the lung-fwer poUon, in comparison with that of any other 
animal plagues, is noteworthy. It has held a tenacious grasp on the United States 
for over a uiird of a century, though forbidden by circumstances to make a wide ex- 
tension. Aphtluiua fever (foot and mouth disease), on the other hand, though twice 
imported into Canada within the last ten years, and on one occasion widely spread in 
New York and New England, was on each occasion easily and early extinguisnod^ and 
with little or no effort on the part of the States. It might indeed almost be said to 
have died out of itself. Even the dreaded rinderpest has its poison early destroyed by 
j&ee exposure to the air, in thin layers, at the ordinary summer temperature. Numer- 
ous experiments on hides hung up and freely exposed in warm weather have shown 
that the infecting power is lost as soon as they are ^uite dried. But the poison of 
lung fever maintains its virulence for months in the dry state in buildings, and we 
have known parks, with sheds, that proved regularly infecting year after year to all 
cattle turned mto tnem. In other eases we have known the virus carried for miles on 
the clothes of attendants, and thus introduced into new herds. 

A far greater danger lies in the lengthened period during which the poison of lung 
fever remains dormant in the system. This averages about three weeks or a month| 
but may extend, in exceptional cases, to not less than two months. An ox or a cow 
which has been exposed to the contaeion may, therefore, be carried from one extremity 
of the continent to the other, may be exposed in a succession of markets, and may 
chance hands an indefinite number of times, and be all the while in the best apparent 
health, though infallibly approaching the manifestation of the disease, and for the 
latter portion of the time spreading the germs of the malady to others. There is here 
an opportunity for the unscrupulous to sell off exposed and infected animals without 
the purchaser having the least suspicion of foul play. There is also the strong proba- 
bility of animals that have contracted the disease by accident^ in cars or otherwise, in 
passing to a new home, mingling with the herd of the new owner and infecting them 
extensively before there is a suspicion that anything is amiss. This long period of 
incubation after the animal is imected, and the equiuly long period of latency of the 
malady in animals he has infected, one or two of which only will be attacked at inter- 
vals of a month, lull suspicion as to the presence of contagion, and it is too often only 
after great damage has been done that the truth dawns on the mind. 

In aphthous fever and rinderpest, on the other hand, the disease shows itself in 
from one to four days after infection, and the surrounding animaJs are so rapidly at- 
tacked after the coming of the infected stranger^ that there is no room for hesitancy 
as to the existence of contagion. Nor can the victims of these diseases be carried fax 
from the point where they have been infected and disposed of as sound animals ; so 
that in the very vigor and promptitude of their action we have an excellent basis for 
iheir restriction and control. 

DANGER OF INFECTION IN OUR UNFENCED STOCK RANGES. 

It is needful to note the above-named insidious progress and stealthy invasions of 
the lung fever, and to contrast them with the more prompt and open manifestations of 
the other animal plagues, in order to show the CTeat peril to which we are subjected 
by the presence in our midst of b, pestilence which literally voalketh in darkness. Let us 
now consider the prospective infection of our great stock ranges. That this is inevi- 
table, though slow, at the present rate of progress of the plague, has been sufficiently 
shown. That it might occur any day by an animal infected in an Eastern farm or 
stock-yard, or in a railroad car in which it was sent for the improvement of the West- 
em herds, must be abundantly evident to eveiy one who has read this article. If we 
now add the fact that more than one thoroughbred Ayrshire and Jersey herd has been 
infected with this disease during the past year, we are at once confronted with a strong 
probability of an early Western infection. Let us remember that thoroughbreds alone 
are carried West for improvement of native, herds, and that a bull of the Ayrshire', 
Jersey, Holstein, or short-horn breed, taken from a herd now or recently infected, may 
be carried to any of our Western Territories and mincle for a month with the native 
herds before his own infection is so much as suspected, and we can conceive how im- 
minent is the' danger when the infection has reached our Eastern thoroughJn'ed cattle. 

To illustrate the result of the infection of our unfenced stock ranges, I must quote 
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another page from the history of this disease in other conntries. The instance of Ans- 
tralia is the most recent as -well as the most striking. The lung fever was introduced 
into Melbourne in 1858, by a short-horn English cow, which died soon after landing. 
Having been confined to an inclosed place, there is every reason to believe that with 
her the disease would have ended, had not a teamster turned his yoke of oxen into 
the infected park under cover of the night. These oxen working on the streets infected 
others^ the disease soon spread to the open country, and the mortality increased at an 
alarming rate. Vigorous measures for its suppression were adopted, thousands of in- 
fected and diseased cattle were slaughtered, but all proved of no avail. Not only 
were the jfree, roaming herds infected, but so many places were contaminated that it 
was soon perceived that help from this source was not to be expected. Destroy a 
whole infected herd, and yon still left the infection in the station from which, in its 
unfenced state, other herds could not be excluded, and where they were certain to 
take in the germs of the malady. After enormous losses had been sustained by the 
combined operations of the pest and the pole-ax, it was concluded that the remedy 
was worse than the disease, and the colomsts reluctantly fell back on the expedient 
of inoculation. This is based on the fact that the disease is rarely contracted a sec- 
ond time by the same animal, and it can bo practiced on aU calves with losses at the 
rate of from two to five per cent, only, so that the mortality is insignificant as com- 
pared with the thirty to fifty per cent, which perish where the affection is contracted 
in the ordinary way. The great obiection to inoculation is, that it can only be prac- 
ticed at the expense of a universal aiffusion of the poison, and of its maintenance in a 
state of constant activity and growth. With such a universal diffusion of the virus, 
the stock owners are virtually debarred from introducing any new stock for improving 
the native breeds, or infusing new vigor or stamina, inasmuch as such new arriva£ 
would almost certainly fall early victims to the plague. Australia, therefore, now 
Bnffers from the permanent incubus of the lung plague, and can only import high-class 
cattle at great risk. 

This is an occurrence of yesterday, but it is only a repetition of the immemorial ex- 
perience of the steppes of Russia. There we find the same conditions of great herds 
roaming free over immense uninclosed tracts, and all the facilities for an easy and 
wide diffusion of animal poisons. There, accordingly, we find the home, in all ages, 
of the animal plagues of fiie Old World. To these endless steppes Europe and Euro- 
pean colonists owe their frequent invasions of lung.feverj rinderpesi, aphthous fever, and 
8heq>-pox, To these are to be charged the losses, to be estimated only by many thou- 
sands of millions, which have repeatedly fallen on the other civilized countries of the 
world. From these steppes the diseasehas spread over the continent on the occasion 
of every great European war, dating from the expulsion of the Goths from Hungary 
by Attila and his Huns, in A. D. 37^ down to the present Turkish war, which has se- 
cured the extension of the rinderpest to Hungary at least. On these steppes, too, the 
Russian veterinarians believe tne rinderpest, at least, to be an imported disease 
derlrori from Eastern and Central Asia, yet all their efforts to crush out this or the 
lung lever, though receiving the freest support from the Russian Government, have 
failed. The same conditions exist, to a large extent, at the Cape of Good Hope ; and 
there, too, the lung fever, imported in 1854, has acquired a permanent residence. 

PREVENTIVE MEASURES DEMANDED. 

Such is the history. Now comes the question pregnant with weal or woe to our 
* futui-e stock, agricultural, and national interests : Shall wo learn from the disastrous 
experience of others and extirpate the lung plague from the United States while it is 
still possible, or shall we sit quietly by with folded hands and await the inevitable, 
early or late, infection of our open Western stock ranges, and then repeat, for the 
benefit of other nations, the already twice-told tale of a desperate and extravagant 
but fruitless attempt to suppress a plague which we have criminally allowed to pass 
beyond our control t With or ^vithout a prodigal but vain eflbrt to crush out the 
poison, the results may be thus summed up : The infection of stock-yards, loading- 
banks, cars, and markets, and a general diffusion of the plague over the Eastern States. 
This would imply a national loss, by cattle disease, like that of England, but much 
more extensive in ratio with our great numbers of stock. Thus England, with her 
6,000,000 head of cattle, has lost in deaths alone from hmg fever in the course of forty 
years over $500,000,000. We, therefore, with our 28,000,000, should lose not less than 
$2,000,000,000 in the same length of time, allowing still a wide margin for the lower 
average value per head in America. And this ten-iblo drain is for deaths alone, with- 
out coimting all the expenses of deteriorated health in the survivors, of produce lost, 
of loss of progeny, of loss of fodder no louger safe to f«HHl 1o cattle, of diminished 
harvests for lack of cultivation and manure, of quaranliuc nnd separate attendants 
whenever new stock is brought on a farm, of cleansing and disinloction of sheds and 
buildings, ^c, which become absolutely essential in tlie circumstances. 

We do not include the expense of supervising the trade, examining and quarantln- 
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ing the stock at the frontier of every State, and of the disinfection of cars, loading- 
banks, stock-yards, and markets. If such were resorted to, after an extensive infection 
of our Western herds by lung feverj the cattle trade would be virtually stopped. Thus 
a safe quarantine for store cattle could not be less than three weeks, and a registra- 
tion and supervision for five weeks more on the farms to which they are taken, would 
be absolutely essential. Thus the quarantine yards and sheds would be continual 
centers of infection, and would require to be very extensive, thoroughly isolated from 
each other, and constantly and perfectly disinfected, the air as weU as the solids, to 
prevent the infection of newly-arrived stock. Such an incubus upon the trade would 
amount to a virtual prohibition. In rinderpest, sheep-pox, and aphthous fever, quar- 
antine is a comparatively simple and available expedient, as the disease shows itself 
within a week ; but, in lung fever, with the germs lying unsuspected in the system 
for one or two months, a p;cotective quarantine is practically impossible wherever an 
active cattle trade is carried on. Hence in the countries of Central and Western 
Europe, tlirongh which the active traffic from the East is carried on, a complete con- 
trol is usually maintained over rinderpest and sheep-pox, while the peoples have 
resigned themselves to the prevalence of lung fever as an unavoidable infliction. The 
same holds in Great Britain. Twice within eleven years has she crushed out invasions 
of rinderpest, and repeatedly has the same thing been accomplished for sheep-pox ; 
but the lung fever is accepted as a necessary evil, between which and her large im- 
portations of continental cattle she must make a deliberate choice. 

Happily, in these United States we are as yet under no such compulsion. The lung 
fever on American soil is still confined to the Eastern States and to inclosed farms, 
from which it ^s quite possible to eradicate it thoroughly. Of this possibility we have 
abundant evidence, alike in the Old World and tne New. In several countries of 
Western Europe, through which there is no continuous cattle traffic between nations 
on opposite sides, this disease has been killed out and permanently excluded by an in- 
telligent veterinary sanitary supervision. Sweden imported the disease in Ayrshire 
stock in 1847, but at once circumscribed the infected herds and places, slaughtered the 
diseased, disinfected all with which they had come in contact, and promptly extin- 
guished the outbreak. Denmark, invaded the same year from a sinular source, and 
on several subsequent occasions from Holland and England, as often quenchea the 
poison by analogous measures. Oldenburg, Schleswig, and Norway, successively in- 
vaded by the importation of infected Ayrshires, in 1^, 1859, and 1860, respectively, 
cnyojed a similar happy riddance, through the application of the same system of sup- 
pression. Switzerland, Ions slandered as the native home of the lung plague, has at 
last awoke to the truth of the statement of the immortal Haller, made more than a 
century a^o, that this disease only occurs ** when an animal has been brought from an 
infected district^': and, by the judicious use of suppressive measures, has permanently 
lid the country oi the pestilence, and demonstrated that their Alpine air is as clear 
and wholesome for beast as for man. 

In America, Massachusetts and Connecticut have furnished examples equally strid- 
ing. The former imported the disease in Dutch cattle in May, 1859. In April, 1860, 
when it had gained nearly a year's headway, an act was passed, and a commission 
appointed, with full power to extirpate it. After the slaughter of 932 cattle, it was 
believed tnat this had been achieved; but new centers of infection were discovered in 
the two succeeding years, and it was not until 1865 that the commonwealth was 
purged of the poison. Since that je&r the lung fever has been unknown in Massachu- 
setts. Connecticut has had a similar experience. Her proximity to New York Cily 
and Long Island has brought upon her a series of invasions; but, profiting by the ex- 
perience of her neighbor, she has, on each occasion, grappled successfuBy with the 
enemy, and driven Mm from her midst. 

What has been done by the Scandinavian nations, by Oldenbnrg and Switzerland, 
by Massachusetts and Connecticut, can be done by all of our Eastern States. On this 
point tho teaching of history is as unequivocal as on the certainty of the irreparable 
results if our open Western stock ranges were infected. The one indispensable pre- 
requisite to success is the vigorous and simultaneous action of the various infected 
States, and its persistent maintenance until the last infected beast has disappeared 
and tho last contaminated place or thing has been 'purified. It matters little whether 
controlled by State or national government, if vigor and uniformity of action can be 
secured ; but, as such combined and unflag^ng work is necessary, it could be best con- 
trolled by an intelligent central authority. The United States Government is as much 
called upon to defend her possessions against an enemy like this — so im;|^lacable, so 
relentless, and so certain, if not repelled, to lay us under an incubus which will in- 
crease with the coming centuries, and dwarf the prosperity to which we are entitled — 
as against the less insidious one who attacks us openly with fire and sword. Let the 
national Congress consider this matter well. Let every stock-owner press it upon his 
Representative as a matter that cannot be safely i^ored evem for a single day. Let 
boards of agriculture, farmers' clubs and conventions, granges, and all citizens who 
valne the future well-being of the nation, unite in a strong representation on the sub- 
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feet. The danger threatens all dasses alike, though the first sufferers will he the stook* 
owners; for every tax upon production necessarily enhances the value of the product ; 
and, as agricultural progress must he seriously retarded, the tax will not fall upon meat 
alone^ hut upon every product of the farm. Nothing can excuse a continued neglect 
of this suhject, the dsmgers surrounding which increase from day to day^ and the Ap»1 
results of which, if once it reaches our Western and Southern States and Tenitoiin^ 
can only he computed hy the prospective increase of our population and our herds of 
cattle. For this is not lUce an evil preying on our currency, Danking, trade, or manu- 
factures, the full extent of which may he, m a great measure, seen from the Deginning, 
and the repair of which may he at any time inaugurated hy legislative enactment. 
The animal plague only increases its devastations as we increase the numhers Of our 
herds, and threatens soon to acquire an extension to which no legislation can oppose 
a check, and a prevalence in the face of which the most desperate efforts of the nation 
will prove of no avail. Thus our cattle are increasing at the rate of 13,500,000 every 
ten years, so that hy the end of this century they may he exactly douhled, with a 
prospective loss, if our Western and Southern ranges are infected, of |130,000;000 
yearly in deaths alone. 

The choice is now in our power. So far as we know, our stock-raising States and 
Territories are still unaffected. We can still successfully meet and expel the invader; 
next year it may he too late. 

[From the National live Stock Journal of IsTovemberf 1878.] 

OUB GOVERNMENT AND THE ENGLISH CONTAGIOUS DISEASES ACT. 

By an Associated Press dispatch jGrom Washington we learn that ''The Secretary of 
State has heen officially notified of the passage of an act hy the British Parliament 
entitled ' The Contagious Diseases (Aidmal]) Act, 1878,' under which, except in the case 
of countries specially exempted hy the Privy Council, in whole or in part^ firom the 
operations of the act, all animals landed from ahroad in any part of the Umted King- 
dom wiU^ aftes the 1st of January next, he slaughtered at the port of deharkation. 
llxe British Government has also notified Secretary Evarts that, in case the United 
States desire to be exempted from the operations oi the act, the lords will require a 
statement of the laws which regulate -uie importation of animals into this country, 
and the method adopted to prevent the roreading of any contagious disease when it 
exists in any part of the Umted States. Secretary Evarts has sent a copy of the act 
of the BritishTarliament to the Secretary of the Treasury, in order that he ma^ fur- 
nish the desired information preliminary to any action being taken to have the animals 
shipped from the United States into the United Kingdom exempted." 

We think it will puzzle the Secretary of the Treasury to find any methods that have 
been adopted hy our general government ^' to prevent the spreading of any oontagioiu 
disease when it exists in any part of the United States'' ; and if he will take the trouble 
to investigate the matter pretty thoroughly, he will fiiidthat all the regulations that 
have from tune to time been ordered by liis aepartment to prevent the introduction of 
contajy^ous and infectious diseases into the United States from, foreign countries are 
practically worthless. When this fact comes to be reported to the British Govern- 
ment, it is not unlikely that the exemption which the United States now eigoys £rom 
the operation of the act will be revoked, notwithstanding our present compaitetive 
freedom from any diseases likely to be transmitted by exportation to England. When 
this condition of things is brought about, and the busmess of exporting fat cattle, 
sheep, and swine fromtiiis count^ to England — ^which has, within the past few yeaia, 
grown to such enormous proportions and exercised so powerful an influence upon 
prices in this country — comes to a sudden halt, we shall expect such a pressure to be 
brought to bear upon Congress as will compel the passage of some such act as that 
introduced into the House last May by Hon. J. S. Jones, of Ohio, to which reference 
was made in these columns in June last. 

But is it wise in us to await unfavorable action on the part of the British Govern- 
ment before taking such steps as will preclude all probability of this country being 
included in the prohibition f Clearly, the interest is too large, and the effect of acH 
verse action on the part of the Government of Great Britain upon our farming com- 
munity would be too disastrous, to justify us in taking any chances in the matter. 
The regulations now provided by law against the importation of plagues and infectious 
diseases from abroad ai*e confessedly worthless ; and as for the stamping out of such 
diseases when they do make their appearance, we have absolutely no law that is gen- 
eral in its operation. A few of the States have attempted it on their own account^ 
but most OI them have no laws at all upon the subject, and none can be effectual 
without the sanction of our general government; for Congress alone has the power to 
regulate commerce with foreign nations and between the several States. 

It is inroerative that early and efficient action be taken by our Congress upon this 
matter, iz we would not have our present lucrative trade in fat cattie and sheep with 
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England serionsly crippled. Mraibers of Congiess are now at ]|;Lome among the people, 
and snoli a pressure ought to be brought to bear upon them as will compel tnemto 
act upon this question as soon as they reassemble at Wa^^ungton. 

In addition to the foregoing, I inclose yon copies of the laws passed 
by the legislatures of Massachusetts and l^&w York for the suppres- 
sion and extirpation of the disease during its prevalence in those States, 
and the rules adopted and enforced by &e British Government for the 
extirpation of this and other contagious diseases among farm animals 
in its Indian possessions. * 
All of which is respectfully submitted. 

WM. G. LeDTJQ. 
Commissioner of Agriculture. 
Hon. A. S. Paddock, 

Chairman Senate Committee on Agriculture^ Wa^Mngtonj 2>. 0. 

Since the publication of the above letter (Senate Mis. Doc. TSo. 71, 
Forty-flfth Congress, third session), many additional facts in relation to 
the prevalence of this disease, and the measures taken to suppress, and. 
if possible, eradicate it in the various localities in which it has been founa 
to exist, have come into the possession of the department. To the in- 
formation contained in the following letter firom the pen of Dr. James 
Law, which appeared in the Kew York Tribune of February 25, is due 
in part the active measures instituted by the authorities of tliat State 
for the suppression of this destructive malady: 

A REVIEW OF THE DISEASE. 

To the Editor of Thb Tbibune : 

Sir : The excitement abont the cattle disease has had its proverbial conrse of nine 
days, and there are already signs of reaction. From ever^ side we beg:in to hear state- 
ments that the danger has been exaggerated, that the disease only exists in three oi 
f onr herds, that it is seen only sporadically — not epidemicaUy ; that the English live- 
Btock trade must be speedily re-established ; and that, in short, the whole thing has 
heen a gigantic mistake. Should this spirit preyaH so as to prevent a uniform and 
concerted action by the different infected States to crush out this baneful exotic, it 
win rob the conntiy of her best, and perhaps her only chance, of securing and main- 
taining the European livenstock market. 

If the object «f this laisserfaire argument is to soothe the minds of our European 
cousins, and persuade them that this disease is less dangerous than that of Europe, 
they may as well save their labor. Europe has learned by centuries of sad experience 
the true nature of the contagious pleuro-pneumonia of cattle. Europeans now realize 
that wherever there is one animal suffering from this disease, there is a standins: men- 
ace to the whole cattle of the countiy. They know that where thev allow the disease 
to exist at all it decimates their herds yearly. They know that wnerever they have 
boldly grappled with the enemy, crushed out every remnant of the malady and its vi- 
rus, and jealously guarded their jGrontiers against its fturther importation, they have 
pennanently cleared their folds of a disastrous pestilence. They see that wherever 
the disease has appeared in Western Europe, or in the western or southern hemi- 
spheres, it has only been where a diseased animal or its virulent products have carried 
the seeds into such a land. They know that so lonp^ as they allow the free importa- 
tion of cattle from an infected country, all their efSrts to crush it out of their nome 
stock will be absolutely fatile. 

Turning to England, which has been the main agent in drawing public attention to 
the matter, she was absolutely ignorant of this disease until forty years ago, and in 
Tomatt's and other veterinary works published prior to this date we find the most un- 
satisflEMDtory accounts of this and other plagues known only on the continent. But from 
1839^ when it was first, in the present century, broueht to the British Isles, and above 
all si^xce 1842, which brought the free-trade act and the free importation of continental 
stock. Great Britain has suffered more from this than from all other animal plagues 
put together. It was estimated that in the first quarter of a century after its intro- 
duction this plague cost England 9450,000,000 in deaths alone. The additional losses 
from deterioration and lack of live stock, and from the infection of forage, &c., which 

^^ ■ ■ I I - ^*^- - r 

* For these acts and the rules alluded to in this paragraph, see appendix. 
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ooiild no longer be put ,to their most profitable uses, have never been oomputed, but 
must enormously swell the sum total. 

England had a hard lesson to learn, and she has been forty years in learning it, but 
we may depend upon it she has now learned it most thoroughly, and can no more 
forget it nor treat it with indifference while the present generation survives. ' Many 
years ago I was engaged, with other veterinarians who had acquainted themselves 
with the continentajexperience and literature, in enforcing on Great Britain the truth 
that to deal with this disease economically they must kill out the poison within their 
own borders, and exclude all stock from infected countries. Then, as now\ we found 
many alleging that the disease was native to the soil, and occurred sporadically, not 
epidemically. Then, as now, we found men bearing the name of veterinarians^ who 
had fallen so far behind the age as to support these allegations, being either criminally 
ignorant, or so morally oblique that they preferred the wrong because the popular side. 
So long as it can be shown that this disease never invades a new country, but as im- 
ported in the animal body or in some of its products, so long will all claims for its 
spontaneous generation, its sporadic appearance, or its development from certain local 
conditions, like swUl-feeding, be put out of court. 

THE DISEASE PROPAGATED BY CONTAGION. 

The history of the malady in all time, and in all countries and hemispheres, east, 
west, north, and south, testifies with one voice that out of the steppes of Eafitem 
Europe and Asia it is propagated by contagion alone. The unreasoning and misleading 
talk about * ' no epidemic " is, therefore, in the highest degree reprehensible. The affec- 
tion is not an epidemic in the sense of being due to some generally diffused influence, 
which acts alike upon all the stock of the counlry, and strikes them down indiscrimi- 
nately, and without regard to proximity or contact. Were this the case, our efforts to 
permanently extirpate it were vain. But its spread is always and only proportionate 
to the facilities for contagion and infection. Ajad the present comparative immunity 
of America is only due to the fact that the plague reached here at that seaport toward 
which the greater part of the cattle traffic of the country tends, and from which few 
animals are removed inland. Given in the United States the same free movement of 
cattle from our infected points to all points inland as was till recently seen in Great 
Britain, and there would speedily follow the same general infection of the country. 
This is sufficiently illustrated in our past American experience. Massachusetts im- 
X>orted the disease from Europe, and although it was met by repressive measures as 
soon as recognized, it cost the commonweaLtn two years and $70,000 to extirpate it. 
It was imported into Brooklyn, and though it had to fight its way against the uniform 
current of cattle traffic eastward and northward, it has extended to New Jersey, Penn- 
sylvania, Maryland, Yirginia, and the District of Columbia. 

My recent observations in this neighborhood are in perfect harmony with the above. 
The stables at Blissville, holding 8(@ to 900 cattle, fatting and milking, the })roperty 
of different owners, who could purchase when they chose in the suiTOunding infected 
locality, could not fail to become a prominent hot-bed of the disease. Had such sta- 
bles, with all their drawbacks of overcrowding, filth, and swill-feed, been thorou[||hly 
disinfected, filled with healthy Western stock and sedulously secluded from all neigh- 
boring cattle and visitors, they would not have become infected with contagious pleu- 
ro-pneumonia. Again, at Fifreenth streerL Brooklyn^ I found that all, or nearly all, 
the dairies in the vicinity had recently suffered from ihe disease, and that this infected 
center was within two blocks of Prospect Park, where the herd of Jerseys had been 
subjected to its ravages in Au^pst ana September. At New Lots, Kings County, where 
I found seven infected herds in a very limited area, the testimony of the owners was 
to the effect that the disease only appeared and spread through their herds as they 
bouffht new cows from jobbers. At Koslvn, Queens County, I found two infected herds ; 
the first contaminated dv two cows bought from a New York Jobber, and the second by 
two cows bought from tne first. In New York City I found one infected herd, caused 
by a cow purchased from the same jobber whose cows took the disease to Boslyn. The 
Coimecticut herd which I examined at Morrisania was infected by two cows purchased 
from a New York Jobber, and the same man, according to his own sworn testimony, 
was proceeding to resell members of the same infected herd into other dairies when his 
career was cut short by the action of the metropolitan board of health. Nor were the 
results in such cases but the infection of one or two in a herd ; where the diseased cow 
was introduced a general infection was the usual consequence. All that I could learn 
about the progress of the disease in this and former years was to the same effect. The 
malady never appeared apart from the introduction of strange animals, and when in- 
troduced the general infection of the herd was the consequence. 

RAPID SPREAD 07 THE PLAGUE. 

The disease is not widely prevalent, because it extends its ravages only by contagion 
and infection, and the conditions of the American cattle trade have been strongly op* 
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posed to tMs. But the disease has not only held its own for thirty-six years, but has 
slowly gained against every obstacle until it numbers its victims in six different States, 
It is not wanting in virulence, but will, when it has a fair opportunity, sweep with 
remorseless force over the entire land. To this it is daily tending. From Brooklyn it 
has laboriously crept onward as far as Maryland and Virginia, and unless extirpated 
it will continue its baleful course until, reaching our open pasturages of the West and 
South, it will poison the sources of our cattle trade, descend upon our Eastern States 
with every cattle-train, infect the roUiug stock on all our great railroad trunks, and 
bid defiance to all control. Wherever it has met with similar conditions it has proved 
thus intractable. In the steppes of Eastern Europe it has held perennial sway despite 
the best directed efforts of the Hussian Government, and on the open pastures of Aus- 
tralia it still prevails, notwithstanding the most persistent and almost ruinous efforts 
for its extermination. So will it prove should we neglect the present opportunity and 
allow it to spread until it reaches our unfenced ranges of Texas, Kansas, Colorado, 
Wyoming, &c. 

We are advised to employ inocvdation. But what is'inoculation ? If successful, the 
production of the disease artificially, with its prominent lesions, in a less vital organ. 
In every stable where cattle are successfully inoculated the poison is produced in 
unlimited quantity. It is diffused through the air. It lodges in the dry parts of the 
building, in the fodder, etc., and is preserved for months and years. Unless these 
buildings are subsequently disinfected, they are deadly to the first susceptible animal 
that enters them. Finally, the immunity obtained by inoculation is not permanent, 
but lasts at the most for about two years. Inoculation, therefore, is a ruinous recourse, 
unless a country is already generally infected. It is itself a prolific means of spread- 
ing the poison. It cannot be effectual, unless the whole bovine race of the country 
are operated on and all the calves as soon as dropped; and so long as it is practiced, 
the stables must be considered infected, and the stock coming from such infected cen- 
ters must be held to be dangerous to the animals. No country in Europe has practiced 
inoculation to so great an extent as Holland, and no country in Europe is to-day more 
extensively ravaged by this disease. England has tried inoculation to a very large 
extent, and England has been reluctantly compelled to abandon it. Australia has 
fallen back upon it as a dernier resort, and she has found that it only lessens the losses, 
while it has failed to exterminate the disease^ 

THE INFECTION MUST BE STAMPED OUT, 

The day may come when we, too, may wisely follow Australia in adopting a general 
inoculation as a palliative of the disease. But this can only be if we criminaUy neg- 
lect the plague until it reaches our Western stock-ranges and bids defiance to iQl 
efforts at its extinction. To follow such a course at the present time would be ruinouB, 
indeed, and those who counsel it cannot understand the problem we have to deal with. 
As already remarked, England, engaged in extirpating tbe disease from her own herds, 
will never offer us an unrestricted trade in cattle so long as we harbor this insidious 
enemy. A maintenance of infection by continued inoculation of our herds assuredly 
means the indefinite suspension of our foreign live-cattle trade ; and nothing wiU se- 
cure the resimaption of this trade short of the entire extermination of the malady. 

Certificates of soundness of the cattle shipped are not worth the paper they are writ- 
ten on. No one would knowingly export sxck animals to Europe, and no one is capa- 
ble of detecting the existence of this disease during its lengthened period of incuba- 
tion. We need not shut oxir eyes to this fact, for assuredly the English, who have had 
a far longer and harder experience of the disease, will not. Those who, knowing the 
character of the malady, counsel any measures short of its speedy and absolute ex- 
tinction, are the true enemies of the live-stock interests and of the country. If their 
words should prevail, the future generations of Americans, seeing their country more 
ravaged than even the States of Europe, and by plagues exotic to her soil, will look 
back with regret to the time when it had been possible for their fathers to have averted 
such a balefiu legacy. 

It is still possible for us as a nation to do what has been done by Norway, Sweden, 
Denmark, Holstein, Oldenburg, Switzerland, Massachusetts, and Connecticut, and 
what is now being attempted in England, to stamp out this plague, which as an 
exotic should never have gained a footmg on our shores. If the governors and legis- 
latures of the States now infected and if Congress do their duty, they will follow the 
lead of Governor Eobinson, of New York, and spare no effort nor expense until this 
plague has been banished to the Old World, whence it came. And if every citizen 
wHldo his duty he will cause such power to be exerted on these State and national' 
authorities as will forbid any further neglect of this matter. No one having a full 
acquaintance with the subject can afford to remain silent in face of the existing facts, 
and this feeling alone has impelled me to pen the above remarks. New York may act 
alone, but, if so, she must either establish a long quarantine at her border or she will 
soon again import the disease from New Jersey. New Jersey may act independently, 
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Init she must be left in constant dangeT of infection from Pennsylyania and Maiylaiid. 
So with the other Statee. The onl v path of safety is to vra^e a war of extermination 
•imnltaneonsly in all the infected States; and should the S^ate legislatures and Con- 
greis faH to meet the need, they will proTO recreant to their trust, and entail a great 
evil upon this continent. 
jfourB, Sec, 

JAMES LAW. 
Ithaca, N. Y., February 21, 1879. 

In piirsuance of the provisions of an act passed by the legislature of 
New xork in the year 1878, entitled "An act in relation to infections and 
contagious diseases of animals," on the 12th day of February last Gover- 
nor Bobinson appointed General Marsena B. Patrick his assistant, and 
directed him to take active measures for the suppression and extirpation 
of the disease in Kings and Queens Counties of that State. The follow- 
ing instructions were issued to General Patrick by the governor: 

It has heen made known to me that the infections and contagions disease among 
neat cattle, called pleuro-pneomonia, has been brought into and exists in yarions 
places in tne counties of lungs and Queens of this StsSe. You are therefore directed, 
as such assistant, to prohibit the movement of cattle within said counties, except on 
license from yourself after skilled examination under your direction. You are also 
directed to compel all owners of cattle, their aeents, employes, or servants, and all 
veterinary surgeons^jto report forthwith to you all cases of disease by them suspected 
to be contaffious. when such notification is received, you are directed to have the 
oases exammed, and to cause all such animals as are found to be infected with the said 
disease destroyed and buried with slashed hides. You are directed, farther, to quaran- 
tine aU cattle which have been exposed to the lufection of said disease, or are located 
in an infected place ; but you may, in your discretion, permit such animals to be 
slaughtered on tne premises and the carcasses to be disposed of as meat i^ upon ex- 
amination, they shall be found fit for such use. You will forbid and prevent aU per- 
sons not employed in the care of the cattle there kept from entering any infected 
premises. You will likewise prevent all animals and fowls trojxx entering such 
premises. You will prevent all persons so employed in the care of animals from going 
into stables, or yards, or premises where cattle are kept, other than those in which 
they are employed. You will cause the clothing of all persons engaged in the core, 
slaughter, or rendering of diseased or exposed cattle, or in any employment which 
brings them in contact with such diseased animals, to be disinfected before they leave 
the premises where such animals are. You will prevent the manure^ forage, and litter 
upon infected premises from being removed therefrom : and you wiU cause such dis- 
position to be made thereof as will, in your judgment, best prevent the spread of in- 
fection. You wiU cause all buildings, ^ards, and premises in which said disease 
exists, or has existed, to be thoroughly disinfected. 

Yon are further directed, whenever the slaughter of diseased or infected animals is 
found necessary, to certify ihe value of the animal or animals so slaughtered at the time 
of slaughter, taking account of their condition and circumstances, and to deliver to 
their owner or owners, when requested, a duplicate of such certificate. Whenever 
any owner of such cattle, or his agent or servant, has willfully or knowingly withheld, 
or allowed to be withheld, notice of the existence of disease upon his premises or 
among his cattle, you will not make such certificate. You are further directed to 
take such measures as you deem necessary to disinfect all cars, or vehicles, or movable 
articles by which contagion is liable to be transmitted. You are also to take such 
measures as will secure a registry of cattle introduced into any premises in which dis- 
ease has existed, and to keep such cattle' under supervision for the period of three 
months after the removal of the last diseased animal and the subsequent disinfection 
of such premises. You are further authorized and emi)owered to incur such expenses 
in oarrymg out the provisions of the foregoing order as may, in your judgment, be 
necessary, and to see to it that the biUs for such expenses be transmitted to this de- 
partment only through yourself, after you have examined and approved them, in 
writing. 

L. ROBINSON. 
By the governor. 

General Patrick at once established his headquarters at the Brooklyn 
board of health, and called to his assistance Professor Law and many 
other eminent veterinarians. Active measures were immediately insti- 
tnted for a suppression of the disease, which will no doubt be continued 
with the same energy until it is extirpated. 
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Further legislation having been found necessary for the speedy and 
complete eradication of this malady, an additional act was promptly 
passed by the legislature of 'Sew York, on the 15th day of ApriL (For 
provisions of this act, see appendix.) 

During the latter part of February last, and shortly after the com- 
mencement of this investigation of the condition of the dairy stock in 
the vicinity of Brooklyn, Dr. Law was summoned before the Senate 
Committee on Agriculture, which was then engaged in taking testimony 
in regard to the prevalence of pleuro-pneumonia among cattie in this 
country. At the request of this committee he submitted the following 
written statement : 

PLEURO-PNEUMONIA IN NEW YORK AND ELSEWHERE. 

Statement of Dr. James Law. 
inpecnon and inpectbd places around new york. 

Up to the time of my leaving New York we had found in that neighborhood thir- 
teen centers of the conta^ons pleuro-pnemnonia, embracing over twenty separate 
herds, and more than one wonsand animals. At one place alone (BlissTiUe), we are 
now killing tiie sick at the rate of twenty head and upward per day. We are farther 
doing all we can to encourage the slaushter under our own sux>eryision of the ani- 
mals that are in such infected stables, out which do not yet show signs of illness. 
These are being disposed of at the rate of from thirty to seventy per diem. 

Healthy animals slaughtered in this way are sold as human food and their hides dis- 
infected. All infected places are placarded as such, and placed in quarantine, within 
which neither man, beast, nor bird is allowed to enter or pass out, save the necessary 
attendants, who are disiniected and forbidden to go near other cattle. 

In the infected counties no movement of cattle is allowed save under spedal per- 
mit civen after examination. All are compeUed, under penalty, to report to General 
Patrick the existence of cases of contagious disease as well as all suspicious cases. 
Fhially, all sick cattle killed to stay the progress of the malady are paid for by the 
State, accordinj^to appraisement, which shall in no case exceed one-half the original 
value of the animal. This point I consider all essential to encourage the owners of 
sick stock to report them, and at the same time to avoid the risk of artificial or care- 
less infection of unmarketable animals for the purpose of selling them to the State. 

The minor details of our action I need not record. 

CATTLE KEPT AT THE BLISSVILLH SWILIrSTABLES. 

It having been testified before the committee that the cows in the stables of Gaff. 
Fleischmann & Co. were there for dairy purposes only, I think it requisite to correct 
the statement. The stables were filled not only with cows, but also steers and bulls. 
The stock belonged to many different parties, but mostly to dealers and butchers who 
hired their board. The owners of the stock had on their part, as a rule, no interest 
in the milk, which went to third parties as payment for the care-taking of the ani- 
mals. The healthy cattle fattened rapidly and were sold for beef, and as there was a 
constant change of stock the contagion had an ample field among the newly-come and 
susceptible animals, and had a chance of extension to other places and herds with 
every beast removed, fat or otherwise. 

I have had testimony that the fat stock frequently Went out of Long Island, but 
hftve no pei'sonal knowledge of this. Now any such movement is prevented, ana the 
consequent danger is at an end. 

m 

NATURE OF THE CONTAGIOUS PLEURO-PNEUMONIA. 

When speaking of this disease we should strike out of our vocabulary such words 
as epidemic and aporcLdic Out of. Eastern Europe or JMa the malady U dbeolutely ten- 
Jbiotm, save as propagated hy contagion or infection. 

Wherever, out of these regions, it has made an inroad, it can always be traced to 
the importation of a sick or convalescent animal, or of some product of such an ani- 
mal. Many such instances could be drawn from the records of its existence on the 
continent of Europe, but, manifestly, those cases are more satisfactory which refer to 
the extension of tne disease to distant islands and continents. During the European 
wars at the beginning of the century, this malady, like the rinderpest, prevailed all 
over Europe, wherever the armies marched, and the eastern or steppe cattle were 
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drawn for their support. Bat the British Isles remained perfeotly exempt until 1839. 
when the pleuro-puoumonia reached Ireland by some cattle sent by the British conmu 
at the Hague. 

It spread from this center, reached England some time in 1841^ and since the passage 
of the free-trade act of 1842 has been kept up by continual arrivals of infected oonu« 
nental stock* 

Yet it only reached where the railroads penetrated, and seemed to respect the High- 
lands of Scotland, where the native black cattle only are bred, and into which outside 
stock are never brought. 

The United States knew no such contagious disease until the importation of an 
infected Dutch cow in Brooklyn, in 1643, and this, together with one or two other im* 
portations, have furnished the material for its extension over seven different States. 

Australia^ with her thousands of herds, was respected until 1858, when an English 
cow conveyed the poison which has since ravaged her herds without intermission. 

The Cape of Good Hope remaiucd clear uutiri854, when an English cow carried the 
infection which still prevails in the capo herds. 

The same truth is shown negatively by the fact that every country and State that 
has vigorously stamped out the first arrivals of disease, and taken measures to prevent 
further importation, has rid its territory of the pestilence. Among them may be named 
Norway, Sweden, Denmark, Schleswig, Oldenburg, Switzerland, Massachusetts, and 
Connecticut. Some of the countries liave been again infected in connection with the 
Danish and Franco>German wars, which, for the time, destroyed all safeguards, but 
until such a contingency arrived their herds were x)reserved in health. 

The fact that in our country and in Western Europe this disease is xiropagatod only 
by contagion, is the grand central truth round which all our thoughts of the malady 
should revolve^ and upon which we should base every measure adopted for its extinc- 
tion. If the affection could arise spontaneously, from any faulty conditions of hygiene 
in our own land, then farewell to all hope of permanently ridding our herds ox the 
plague. But all history testifies to the contrary, and we can foretell with as much 
ooimdence as we can the rising of to-morrow's sun, that if we could once eztinguisk 
the products of the imported poison, we need fear no more contagious pleuro-pneu- 
monia until it is again imported firom an infected land. 

There is no such thing as a sporadic case of contagious pleuro-pneumonia, and no 
epidemic case in the sense that it is due to some condition of life apart irom the pros* 
ence of the vims in the country. Every case in this country, as in Western Enropeu 
the Cape of Good Hope, and Australia, is the result of direct or indirect contagion, fuaa 
of that alone. 

It is true that affections of the chest will occur in all future time as they occur in 
other animals, and in man himself, and as they occurred in cattle before the importa- 
tion of the contagious germ, but such cases have not been in the past and will not -be 
in the future the cause of the propagation of the disease from animal to animal, or in 
otoer words of the development of a contagium. 

Extirpate from the country this exotic contagium and we can supply unassailable 
beef to the world. 

DAKGEB TO THK COUNTRY OF THE POSSIBLE INFECTION OF WESTBBN HEBDS. 

For ten years I have been publicly warning the country of the danger of allowinff 
this disease to extend to our Western States and Territories. (See especially Natioiuu 
Live Stock Journal, March, 1878, and Transactions of New xork State Agricnltoral 
Society, 1877-78.) Infection of the Western herds means speedy infection of all the 
cattle cars of the railways, yards, loading-banks, &^., and the starting of a constant 
stream of infected animals towards our Eastern States and markets. 

This means a uniform infection of the country and losses of thousands of millions 
of dollars in a short space of time. 

Worse than this, should the malady extend to our unfenced cattle-ranges it will be 
practically unmanageable. Such has been the experience on the open steppes of Rne- 
sia and the cattle-ranges of Australia, where the most costly efforts at the extinction 
of the disease have proved futile and the poor palliation of inoculation has been estab- 
lished. (See National Live Stock Journal, March, 1878.) 

DANGER OF INOCULATION. 

The public advocacy of inoculation demands a word on this subject. 

Successful inoculation in favorable conditions leads to the loss of l)ut two or three 
per cent, of animals operated on. The survivors are protected fix)m contagious 
pleuro-pneumonia for a variable period averaging two years. But every inocuSftted 
animal is infected, the places where inoculated animals are kept are infected, all their 
products are infected, and there must be the most thorough system of disinfection for 
all such places and things before immunity can be gained. Every new ftniiwft^ intro- 
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dnced and every calf bom must be inoenlated. It becomes evideni, therefore, that 
to the stock of the conntry at laige inoculation produces all the dangers of an equal 
extension of the disease in the or£nary way. 

Inoculation, therefore, is ruinous to any attempt at extinguishing the poison. It 
has been trlM in Holland more extensively than in any country in Europe, and Hol- 
land is to-day the most pla^e-ravaged country on the continent. It has been fol- 
lowed extensively in Great Britain, but she has been reluctantly compelled to abandon 
it in favor of a system of absolute extinction. It has been practiced widely around 
Now York, yet this district is probably now the most prolific center of the disease in 
America. , 

Australia has fallen back upon it as a dernier resort^ affcer a fruitless attempt to expel 
the malady firom the open pastures. We, too, must one day come to this wretched 
palliation, if we neglect to stamp out the disease while still confined to our eastern 
and inclosed farms, and allow it to reach our western open prairies. 

DANGER OF MEDICINAL TREATMENT. 

As with inoculation, so with the maintenance of sick animals alive for treatment. 
The production and diffusion of the poison is in exact ratio to the period during which 
the animal is allowed to survive after illness has been detected. To treat the sick, 
therefore, is almost equivalent to propagating the disease, because on a large scale 
and in all sorts of stables it is impossible to keep up a constant disinfection of the air 
and other diseased products. 

Wherever extinction of the poison is attempted, treatment of the disease must be 
forbidden under heavy penalties. 

IMPORTANCE OF UNITED STATES ACTION. 

The isolated action by individual States is eminently unsatisfactory. In New York 
we are working at the extermination of the disease, but after we have accomplished 
this we can only preserve our immunity by subjecting all New Jersey cattle to a 
quarantine of one or two months at our frontier. If New Jersey on her part kills it 
out, she must quarantine against Pennsylvania, Pennsylvania against Maryland and 
Yirginia, and so on as far as the disease is found to extend. Isolated action will ba 
incomparably more expensive, tardy, and uncertain than a uniform movement under 
one central head, and everything ought to give way to secure such a desirable result. 
The question involves tens of millions of dollars of our foreign commerce annually, 
and the trade has been steadily increasing, so that it is surely a matter in which the 
central government can properly act. 

SUGGESTION OF MEASURES FOR THE EXTINCTION OF THE DISEASE. 

1st. Appoint a veterinary sanitary staff to act with the Commissioner of Agriculture 
in stamping out the contagion. 

2d. Make it incumbent on all stock-owners and their representatives, and on all 
Teterinarians, to report all suspicious cases to the Commissioner under a penalty. 

3d. Let the sanitary staff promptly investigate all such cases and take mea-sures 
accordingly. 

4th. Let every infected county be proclaimed and placarded, and let all movements 
of cattle within such county be forbidden excepting by special license. 

5th. Let all sick animals in an infected herd be at once slaughtered, their hides 
slashed, and the carcasses deeply buried ; and in case the owner has not withheld 
notice of the existence of the disease let him obtain an order on the treasury for a 
suitable indemnity, which should in no case exceed one-half the value of the animals ; 
failure to notify should entail loss of the indemnity. 

6th. Let all cattle found in infected places be likewise slaughtered, their hides dis- 
infected, and their beef allowed to pass into consumption as food, if fit for this pur- 
pose. For siich animals, indemnity should be allowed to the extent of not more uian 
two-thirds of the value, after deducting salvage obtained from meat and hides. 

7th. Let all infected stables, all manure, and aU movable objects that have come in 
contact with diseased cattle, be subjected to an exhaustive disinfection, and let all 
cattle afterward placed in such buildings be sequestered in quarantine imderthe 
supervision of the veterinary sanitary authorities until at least three months after 
the removal of the last sick animal and the disinfection of the premises. 

8th. Let all railroad cars, ships, boats, wagons, and other movable objects that 
liave become infected be cleansed and disinfected under the direction of the veterinary 
sanitary staff before they are again used for the transportation of cattle. 

The advice to slaughter the exposed as well as the sick cattle I think very import- 
ant^ as it enables us to stamp out the disease quickly and to disinfect once for all, and 
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obviAtee the neoeisity for a loiig-contmiied and expensive aapemaion in the cane of 
eyery infected herd. If sneh exposed animals are placed in quarantine, as we are still 
compelled to do by a defeat of the law in^ew Yorky we find that evezy three weeks 
or a month a new case developed necessitating continued visitation, professional ex- 
amination, and slaughter, and repeated and expensive disinfection, without taking 
into account the enormously enhanced danger oithe extension of the disease to other 
herds. 

One other question will not brook an hour's delay. The testimony concerning the 
two ship-loaos of cattle slaughtered at Liveipool m^ be misleading, but unless a 
gigantic blunder has been committed it implies tnat the disease has alreadjr reached one 
or more isohited spots in the West. This was inevitable sooner or later if the disease 
was not crushed out in the East, and I have constantly uttered warnings on the sub- 
ject. If it has already taken place it should be treated at once, for the evidence im- 
plies that not only has the malady sained a footing in the West, but that the owners 
of the infected stock are acting nnmirly by the country, and selling off their infected 
stock to make what salvage they can. There are, then, not only of infected ears, stock- 
yards, &c., but of the safe of lean stock to different localities in the West, whence we 
shall have new streams of infection, until our unfenced ranges suffer. No delay should 
occur in ascertaining the facts of the case. If there has been a mistake it will relieve 
the country to know it, whereas if there is even one center of infection in the West it 
should be stamped out promptly at any cost. 

BEFOBT OK THE 8T00K-TARD8 AT THE PORT 07 NEW TOBK. 

In investigating the existence and status of lung fever in the cattle of Long Island 
and Kai^Uan Island, I met with several outbreaks in which the disease was traced 
to cows sold into the herds in question by Patrick McCabe, a New York Jobber. Three 
such instances may be named : IPirst, Mr. Wheelock, farmer, at Roslyn, Queens County, 
purchased two cows of McCabe in August^ which communicated the disease to the 
whole herd of eighteen head, and to that oi a farm about two miles diitant, to which 
two of his (Wheelock's) cows were taken. Second, Mr. Brazzel, Eighty-first street. 
New York, got a cow mm McCabe the week after Christmas which conveyed the dis- 
ease to his herd. Third, Mrs. Stur, Fiftieth street, New York, had a cow m>m McCabe 
about ten days ago on trial. This cow had been sick ever since her arrival, and when 
I saw her on Saturday was in a condition of advanced pleuro-pneumonia. I had fm> 
ther information, from a man in the trade who has a lugh reputation for honor, that 
the cattle that had passed through the hands of this McCabe had been for two years 
the most prolific source of disease in the dairies of Brooklyn and Long Island. 

Accordingly on Saturday last, in company with Dr. Lautard, I went to examine his 
(McCabe's) premises and stock, when we were much surprised to find that he kept 
them in the New York public stock-^ards at Sixtieth street, and I could not discover 
that he had any other place. The clerk found in charge of the office at the yards as- 
sured us that he constantly kept his cows there, and only removed them as he found 
purchasers. He did not think he could have any other place for keeping cows. 

At the time of our visit he had a number of cows in the yards. At these yards the 
cows of all the dealers are usually phiced in the sheep-house for warmth, but tJiis is 
immediately adjacent to the indosures for the other stock, and all alike must enter 
and leave by the same roads and gates or wharves. Further, when the sheep-house is 
crowded the cows are turned out into the open cattle inclosures in the yard. Cows 
are received in these yards indiscriminatelv from near as well as remote places, in- 
cluding among the former Westchester, Bockland, and Orange Counties, which, accord- 
ing to the best evidence I can obtain, are infected. (I have not yet verified the last 
&ct by personal observation.) No precaution is taken to prevent the proximity or 
contact of these cows with the other stock. 

There seems, therefore, no alternative; we must consider the New York stock-yards 
at Sixtieth street as infected, and that stock shipped from these yards to Europe will 
be liable to develop the disease after landing if kept alive long enough to allow of 
the completion of the period of incubation. That the evil results have been seen 
mainly in the cows is exj^lained by the fact that they are allowed time after leaving 
the yards for the completion of the period of incubation (one to two months), whereas 
the fsLt cattle even if sent to Europe are slaughtered before this time has ehipsed. 

JERSEY Cmr 8T0CK-TASD8. 

In these as in the New York stock-yards there is the entire absence of any means of 
separating cows brought from near and infected neighborhoods and stock broucht from 
the West or other uninfected localities. The cow-stable is at the north side of uie yards 
and 0an oidy be reached by cattle that have passed through among the inclosures for 
the fittier stock. The stable itself is fuxmshed w^th open gates, not doors, fa/dng the 
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inoloBures for other stock and separated from them only by a nairrow wagon road, 
perhaps fifteen feet -wide. 

Mr. I'owler, ivhom I found in charge of the yard, was violently denonciatory of the 
mere idea that this disease existed anywhere, and of all who would mention such a 
subject, and could with difficulty be })ersuaded to give any information regarding the 
yards, the stock, its proximity in the inclosures, and its disposal. He admitted, how- 
ever, that they got four or five cows per week, and on rare occasions one or two car- 
loads ; that they mostly came from Eastern Pennsylvania, and that they remained in 
the yards imtil they were sold to parties in New York City, Brooklyn, Jersey City, 
Staten Island, &c. I may here state that on the occasion of my visit, late on Satur- 
day night, the cow-stable contained eighteen cows and eight calves waiting for sale ; 
so that, according to Mr. Fowler, I must have hit upon the very exceptional case of 
an arrival of two car-loads. 

I further drew from Mr. Fowler that the fat stock for exportation were taken from 
any part of the yards, wherever suitable animals could be found, and carried by boats 
to the ocean-going steamers. There was no attempt made to keep such animals apart 
from such as might possibly come from infected districts in New Jersey and adjacent 
States, nor from the inclosures where such cattle had formerly been, as indeed why 
Bhauld there he^ eeeing th^ whole story of the disease was a fabrication f 

As bearing on the question of the probable infection of these yards, I shall add that 
the malady is well known to exist in Alexandria, Va. I have had the most circum- 
stantial reports of its existence around Washington. According to Dr. Corliss, it pre- 
vails to some extent around Newark, N. J. Last year it made havoc in the town of 
Clinton, and the year before near Burlington, N. J. Further, in making inquiry among 
the farmers at New Lots, Kings County, New York, whose herds are now InfeotedTl 
found that they had repeatedly traced the disease to Jersey cows brought into their 
herds. There is, therefore, the strongest circumstantial evidence that both the Jersey 
and New York stock-yards, the two points from which cattle are shipped to Europe, 
ore infected places, and that the apparent absence of disease in American cattle when 
landed in England is due to the fact that they have not yet had time to pass through 
the long incubation period of the disease. 

ABSURDITY OF A CERTIFICATB OF SOUNDNESS. 

The professional examination at the yards of animals destined for exportation can 
never be better than a farce. The most accomplished veterinarian has no means of 
detecting the presence of the specific poison until the period of incubation has passed, 
and as this lasts for from three weeks to two months, the evidence of infection con- 
tracted in the New York stock-yards cannot possibly be recognized until long after 
the animals have landed in England. The great mass of our Western cattle is sound 
BO far as the contagious pleuro-pneumonia is concerned, and if infected, it is presuma- 
bly onljr after they have been sent East. The disease, therefore, can only be in the 
incubation stage so long as they remain on our shores, and in this stage no man can 
recognize it, though it only wants time for its development. Any examination in 
such a case must be the most empty of forms, and must be prejudicial rather than 
beneficial, inasmuch as it leads to the certifying of the soundness of animals that may 
be, and often probably are, infected. It is quite manifest that in the case of cattle 
that may have been infected in the New York or New Jersey stock yards, an examina- 
tion a fortnight later on their landing in Liverpool would be almost as great a fJEurce 
as the examination prior to shipment at New York. Hence the soundness of the Eng- 
lish position in ordering the slaughter at the quays of all cattle from an infected 
country. 

THE COURSE OF SAFETY. 

If we cai;! be assured that there is not yet an infected center in the great stock- 
raising regions of the West, the cattle from there might be safely shipped to England 
under the following regulations: 

1st. Let the Western cattle-trains be made up of cars that have never been used for 
the local cattle traffic in the eastern parts of the Atlantic States or of such as have been 
thoroughly cleansed and disinfected before use. 

2d. Let all such trains be from the West through, and let these take on board no 
live nor dead cattle, nor other unmanufactured products of cattle, east of given points 
on the respective lines, such points to bo designated as soon as we know conclusively 
how far the pleuro-pneumonia has extended westward. Let such trains pass to des- 
ignated stock-yards on the quays at least one-fourth of a mile apart from all Other 
stock-yards, or cattle stables, or pastures. 

3d. Let such yards be rigidly closed against all visitors, no one being admitted ex- 
cept the necessary attendants, and no one being employed as such who has recently 
been in charge of otiier cattle in the East. 

4th. Should it be necessary to sell any such stock for home consumption^ they must 

16 SW 
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DO driven by t]i6ir attendants to other yards or pastures at a distance^ or to the other 
stock-yards, -where buyers may see them. The attendants on the foreign stock-yards 
may drive such a.T>in)ailfl into the copimon stock-yards, but must not, on any account, 
enter themselves. 

5th. The cattle intended for export must be transferred to the ocean-going ships 
direct, or carried to them on boats that have never been used for conveying other 
cattle, or that have been subjected to the most thorough disinfection subsequent to 
such use. 

6th. It should bo shown that the ocean-going vesselJB. in which the export cattle are 
shipped, have not carried, and do not now carry, any hides or other unmanufactured 
products of cattle; or, if they have previously carried such articles, that they have 
been thoroughly disinfected since. 

PLEUBO-PNEUMONIA— THE LUNG PLAGUE— CONTAGIOUS LUNG DISEASE 

OF CATTLE. 

Plearo-pneamonia is a malignant contagious fever to which, as fiar as 
known, cattle only are liable, and in them is accompanied by inflamma- 
tion and other diseased conditions of the lungs and their membranes, 
together with great prostration of the entire system. 

It proceeds from a pois<med condition of the blood. How, when, or 
where this poison was first generated it is impossible to tell. Nor is it 
less difBcult to determine its specific nature. So far as reliable informa- 
tion has yet reached, it is never generated spontaneously, but depends 
entirely on the introduction of a virus or contagion into the system of a 
healthy animal. A single animal so infected infects the herd ; the herd, 
subdivided and scattered, infects* other herds until in time large areas 
of country have been visited and devastated by the fearful scourge. 

Beginning, as we have reason to believe, in the far-off East, and at a 
remote date, its course has been westward until, crossing the Atlantic 
in the system of stock imported from European states, it has at length 
found lodgment here. 

The earliest symptoms of the disease are not always easily detected, 
there being no intensity of inflammation at first, and the period of in- 
cubation varying often from eight or nine days to three or four months. 
The knowledge of the existence of the disease in adjoining States or 
farms, or even in remote sections from which cattle have been intro- 
duced, should serve to put every one on guard and lead to frequent 
thermometric trials even with cattle apparently in perfect health. 
While such trials would nofc, perhaps, in every case determioe infallibly 
the existence or non-existence of the disease, yet in a very large ma- 
jority of cases — ^possibly in nine out of ten, and particularly if other 
symptoms were present — they would lead to a right conclusion. The 
trial is made by inserting the thermometer in the rectum. If a rise of 
temperature to 103o-106^ Fahrenheit is observed we may be reasonably 
sure that the disease exists, at least in an incipient state. 

Its fiirther development is indicated by fits of shivering, often so slight 
and transient as to escape the notice of all save the practiced eye ; by a 
dull, staring coat, with (frequently) a rigid skin 5 by a harsh, diy cough, 
the more apparent when the animal is made to move briskly; by irreg- 
ular chewing of the cud; constipated bowels; excrement" dry; urine 
diminished, but with high color ; and, in the case of cows, by a falling 
off in the quantity of milk. 

At an early stage of pleuro-pneumonia there is a harsh sound or roar 
produced by the passage of air through the wind-pipe and its subdivis- 
ions, which may sometimes be heard at some distance from the sick ani- 
mal. Occasionally the air rushing through the bronchial tube (made 
rigid by a mass of hardened lung) produces a very decided whistling 
noise. A somewhat watery discharge from the nose, increased in the 
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act of coughing, is noticed early in the disease, and driving sick cattle 
in the earliest stage produces much thirst, and there is sometimes a ropy 
saliva discharged from the mouth, while the muzzle is hot and dry. 

As the malady progresses the pulse rises to seventy, eighty, and even 
a hundred beats per minute ; the respirations to thirty-five and forty 
per minute, and are labored and audible, while each expiration is ac- 
companied in most cases by a short distinctive grunt or groan, the more 
marked whenever pressure is applied to the ribs over the lungs. 

At this stage the cough increases, the gait becomes more languid, the 
eyes more prominent and fixed ; the countenance assumes an uneasy, 
pained expression, and a disposition is manifested by the sick to sep^ 
rate flfom the well. When the animal stands the elbows are turned out, 
the fore limbs extended, the hind feet drawn forward under the body, 
the head and neck stretched out, and the back arched, while the nostrils 
are more or less convulsively expanded at each inspiration. When lying, 
to which there is a tendency, the animal rests, especially in the latter 
stages of the disease, on its brisket, or on the afl'ected side, leaving the 
ribs on the healthy side as much freedom of motion as possible. 

With a stiH further advance in the disease, the pulse becomes more 
frequent (often rising to 120 per minute) and the heart-beats, at first 
subdued, are now marked and palpitating 5 the tongue becomes foul and 
covered with fur, and the breath has a nauseous *smell. Listlessness, 
grunting, grinding of the teeth, diminished secretions, and weakness 
rapidly increase ; the breathing is more frequent and labored ; the animal 
gasps for breath 5 the spasmodic action of the nostrils is more marked, 
the groan more audible ; the temperature is irregular, the tendency being 
to coldness of the horns and exixemities. These conditions are followed 
by a mattery or watery discharge from the eyes and nose, rapid loss of 
flesh, hide bound, and either obstinate constipation or else a violent 
watery diarrhoea of foetid matter associated often with a considerable 
discharge of clear-colored urine. 

Percussion over the lungs will, in the beginmng, often reveal the dis- 
ease when not otherwise apparent. With some practice and a little care 
almost any one can distinguish the sick from healthy cattie by listening 
to the sides of the chest. In the earlier stages of the disease percussion 
gives out a clear or resonant sound, followed, as the malady increases, 
by a duU, heavy one, easily distinguished irom the sound caused by 
the lungs in health. 

Where one lung only is affected, partial, sometimes complete, restora- 
tion may result ; but acute pleuro-pneumonia, in which both lungs are 
affected, we may safely assert is never terminated except by death. 

As stated above, the period of incubation of this disease varies from 
eight or nine days to three or four months ; the usual average period 
being from twenty-five to forty days. The acute stage of the disorder 
varies from seven to twenty-one days. Convalescence- extends over a 
period of from one to three months, during the greater part of which 
time the convalescent animal is often capable of infecting healthy cattle. 

As a rule, in mild outbreaks, the mortality attains twenty-five per 
cent., and in severe epidemics sixty, seventy, or even one hundred per 
cent. 

In England, the lung disease has more than doubled the ordinary 
mortality of the country, entailing a loss of many millions of dollars. 

While various remedies for this insidious disease have fi-om time to 
time been recommended and tried, not one of them, nor all of them com- 
bined, have proved a specific against its destructive effects 5 and as a 
means to be relied on for the protection of the stock of the country, they 
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Ebre worse than useless. As a rule, the malady baffles the skill of the 
most learned veterinary practitioners, frequently attaining its greatest 
mortality where most they have combated it. 

Nevertheless, as there may be circumstances under which partial re- 
lief might be afforded by timely remedial agents, it is deemed expedi- 
ent to give in this place tiie treatment which, in general, has been found 
most efficacious. 

The course most obviously to be pursued, when the slightest symptom 
of the disease is observed, or where the slightest cause lor suspicion ex- 
ists, is to apply the thermometer, to separate at once every suspected 
animal from the rest to use disinfectants, to adopt a low diet, and to 
watch carefully for rarther developments. The weight of testimony is 
against bleeding. If constipation is detected it should be removed 
by a moderate dose of salts. Slight diarrhoea need not be checked: 
but when violent use a mixture of gallic acid (or its equivalent) and 
gruel, one-half ounce of the former to one-half pint of the latter; or else, 
one-half ounce powdered alum to one quart of milk. Sometimes there 
is considerable swelling or bloating of the stomach, which may be re- 
moved by carbonate of ammonia — one ounce in a moderate quantity of 
gruel, repeated if necessary. To lower the temperature and ease the 
breathing give acid sulphite of soda, one ounce, twice a day. In an ad- 
vanced stage of the disease administer one or two ounces of whiskey or 
of oil of tiSpentine every three or four hours. K no relief is observed 
employ copious warm-water injections, and give two or three times a 
day an ounce of carbonate of ammonia in a quart of linseed-tea. Al- 
though out of place in the acute stage of the disease, blisters, setons, 
rowels, and cauterization may be applied in some cases to advantage 
after the fever has abated. Several preparations of carbolic acid have 
been tried with more or less success. Perhaps the best is — 

Pure carbolic acid, 1 drachm; 
Water, 1 pint; 

given at a dose, three times a day. 

Convalescence begun, restoration to health will be hastened by givins 
a teaspoonfiQ of sulphate of iron in the food at each meal. The herd 
itself from which the sick have been removed should be placed, as a 
possibly preventive measure, on daily doses of the same preparation^ 
(sulphate of iron,) allowing about half a drachm to a drachm ^cr capitOy 
ixdxed with an equal amount of coriander seeds, given in meal or bran, 
the better to disguise the iron. 

A post-mortem examination of the chest generally reveals layers of 
yellowish, friai)le, false membrane (covering-skin) stretching across and 
around the sack containing thci heart. With them is found a yellowish, 
clotted fluid, highly charged with albumen and shreds of solid deposit. 
Diseased portions of one or both lungs are found adhering to the mem- 
brane of the ribs and diaphragm, from which there is more or less diffi- 
culty in detaching them. The membrane covering the lung, usually 
smooth and glistening, is rough and mottled with a number of more or 
less marked pimples or warts. 

The fluid around one or both lungs varies from a few ounces to sev- 
eral gallons. At times it is tolerably clear when warm, and gelatinizes 
on cooling; at others it is difficult to separate it from the shreds of 
lymph and false membranes in which it is held. Pus-cells often abound 
in it, and it assumes in some cases the character of pus, from which an 
intolerable stench sometimes proceeds. 

On removing the lungs the essential appearances of the disease m all 
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cases Tvill be found quite nniform, although diffeiing considerably in 
extent. 

In recent and mild cases in which only one lung is affected, the sur- 
face of the lung may be smooth; parts of it collapsed, as in health, with 
the normal pink color preserved. The affected part is swollen, hard, 
and mottled. On cutting into this, the older diseased portions present a 
very peculiar marbled appearance. The substance of the lobules is solid 
and of a dark red color, and the tissue between the lobules is of a yel- 
lowish-red, more or less spotted with red points, but sometimes of al- 
most pure yellowish-white color. The more recent deposits are dis- 
tinguished mainly by a lighter red color of the thickened lobules. 

At a more advanced stage of the disease the lung will be found harder 
and of darker color, its tissues having lost a portion of the marbled ap- 
pearance, the blood-vessels obstructed, and showing how nourishment 
had been cut off from the lungs, while the older, darker, an/i more solid 
portion of the latter have become detached, so that they remain as for- 
eign bodies imbedded in the cavities of the diseased tissue. The admis- 
sion of air into these cavities, by dissolution of the lung tissue, produces 
the cavernous sounds which the ear can detect in the living animal. 

On taking a warm diseased lung, severing the still healthy portions, 
making incisions into the parts sohdified, and suspending them so that 
they may drain, a large amount of yellowish serum, of a translucent 
character, and varying greatly in weight, is obtained. The quantity of 
this serum, and of the solidified deposit in a diseased lung, is so large 
that, from a normal weight of four or five pounds, a lung attains ten, 
twenty, forty, or even fifty pounds. 

The condition of the air-passages will be found to vary from one of 
perfect freedom in the healthy portions of the lungs to a state in which 
the mucous surface is coated with false membrane, or solid exudations 
of lymph in the diseased parts. These passages are sometimes found 
nearly filled, throughout their whole extent, with a deposit similar to 
that usually found on the surface of the diseased lung. 

The heart's sack is sometimes found to be thickened by deposits 
around it, and not unft^quently to contain an excess of serum. The 
heart itself is contracted and pale, containing a little dark blood. 

The organs of digestion at different stages manifest a state of dryness. 
The tJiifd stomach, which is so constantly packed with dry food in fe- 
brile diseases, is in the same condition in pleuro-pneumonia. In ad- 
vanced cases there is found a more or less difiFuse redness, and even 
effusion of blood in the large intestines, with fluid, fetid, and sometimes 
slightly blood-stained excrement, such as is discharged in life. 

Such briefly, and in language tree from technicalities, are the descrip- 
tion, cause, symptoms, treatment, and post-mortem appearances of 
pleuro-pneumonia as gathered from previous publications of this De- 
partment and other recognized authorities. 
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MASSACHUSETTS. 

LUNG FEVER OB PLEURO-PNEUMONIA OF CATTLE- 

The following act, for the suppression and extirpation of the disease 
called pleuro-pneumonia among cattle, was passed by the Massachusetts 
legislature April 4, 1860 : 

AN ACT to provide for the extirpation of the disease called pieuro-pnexixaoiiia among catUe. 

JBe it enctctedj ^^c.j asfollo'ws : 

Section 1. The governor is hereby authorized to appoint three commissioners^ who 
shaU visit \rithoiit delay the sever^ places in this commonwealth where the disease 
among cattle called pleuro-pneumonia may be known or suspected to exist, and shall 
have lull power to cause all cattle belonging to the herds in which the disease has ap- 
peared, or may appear, or which have belonged to such herds since the disease may 
be known to have existed therein, to be forthwith killed and buried, and the premises 
where such cattle have been kept cleansed and purified; and to make such order in 
Illation to the further use and occupation of such premises as may seem to them to be 
necessary to prevent the extension of the disease. 

Sec. % The commissioners shaU cause all cattle in the aforesaid herds not appear- 
ing to be affected by the disease to be appraised before being kiUed at what would 
have been their fair market value if the disease had not existed ; and the value of the 
cattle thus appraised shall be aUowed and paid out of the treasury of the common- 
wealth to the owner or owners thereof. 

Sec. 3. Any person who shaU knowingly disregard any lawful order or direction of 
said commissioners^ or who shall sell or otherwise dispose of on animal which he knows, 
or has good reason to suspect, has been exposed to the aforesaid disease, shall forfeit 
a sum not excediug five hundred dollars. 

Sec. 4. The commissioners shall make a fuU report to the secretary of the board of 
agriculture of their proceedings and of the result of their observations.and inquiries 
relative to the nature and character of the disease. 

Sec. 5. The eoHupoissioners shall duly eeztify all aUowances made under the second 
section of this act. and other expenses incurred by them^ or under their direction, in 
the execution of their service, to the governor and council ; and the governor is here- 
by authorized to draw his warrant therefor upon the treasury. 

Ssc. 6. This act shall take effect &om its passage, and continue in force for the term 
of (me year thereafter, and no longer. 

[Approved April 4^ I860.] 

On the 12th of June, 1860, the followiag additional acts were passed: 

AN ACT eeneemlBg oontagioas disease among cattle. 

Section 1. The selectmen of towns, and the mayor and aldermen of cities, in case 
of the existence in this commonwealth of the disease called pleuro-pneumonia, or any 
other contagious disease among cattle, shall cause the cattle in their respective towns 
and cities which are infected, or which have been exposed to infection, to be secured 
or collected in some suitable place or places within such city or town, and kept iso- 
lated ; and, when taken firom the possession of their owners, to be maintained, one- 
fifth of the expense thereof to be paid by the town or city wherein the animal is kept, 
and four-fifths at the expense of the commonwealth, such isolation to continue so long 
as the existence of such disease or other circumstances renders the same necessary. 

Sec. 2. Said selectmen and mayor and aldermen, when any such animal is adjudged 
by veterinary surgeon, or physician by them selected, to be infected with the disease 
called pleuro-pneumonia, or any other contagious disease^ may, in their discretion, 
order such diseased animal to be forthwith kiUed and buried at the expense of such 
town or city. 

Sec. 3. Such selectmen and mayor and aldermen shall cause all cattle which they 
shall so order to be killed to be appraised by three competent and disinterested men, 
under oath, at the value thereof at the time of the appraisal, and the amount of the 
appraisal shall be paid as provided in the first section. 
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Sec. 4. Said selectmen and mayor and aldermen are hereby antborized to prohibit 
the departure of cattle from any inclosnre or to exclude cattle therefrom. 

Sec. 5. Said selectmen and mayor and aldermen may make regalations in 'writing 
to regulate or prohibit the passage from, to, or through their respective cities or towns, 
or from place to place within the same, of any neat cattle, and may arrest and detain, • 
at the cost of the owners thereof, all cattle found passing in violation of such regula- 
tions, and may take all other necessary measures for the enforcement of such prohibi- 
tion, and also for preventing the spread of any such disease among the cattle in their 
regpective towjH and cities and the immediate vicinity thereof. 

Sec. 6. The^Kgulations made by selectmen and mayor and aldermen in pursuance 
of the foregoing section shall be recorded upon the records of their towns and cities 
respectively, and shall be published in such towns and cities in such manner as may 
be provided in such regulations. 

Sec. 7. Said selectmen and mayor and aldermen are authorized to cause all cattle 
infected with such disease^ or which have been exposed thereto, to be forthwith 
branded upon the rump with the letter P, so as to distinguish the animal from other 
cattle ; and no cattle so branded shall be sold or disposed of except with the knowledge 
and consent of such selectmen and mayor and aldermen. Any person, without such 
knowledge and consent, selling and disposing of an animal known to be efiPected with 
such disease, or known to have been exposed thereto within one year from such sale 
or disposal, shall be punished by fine not exceeding five hundred dollars, or by im- 
prisonment not exceeding one year. 

S3BC. 8. Any person disobeying the orders of the selectmen or mayor and aldermen, 
made in conformity with the fourth section, or driving or transporting any neat cattle 
contrary to the regulations made, recorded, and published as aforesaid, shall be pun- 
ished by ^ne not exceeding five hundred dollars, or by imprisonment not exceeding 
one year. 

Sec. 9. Whoever knows, or has reason to suspect, the existence of any such disease 
among the cattle in his possession or under his care, shall forthwith give notice to the 
selectmen of the town or mayor and aldermen of the city where such cattle may be 
kept, and for failure so to do shall be punished by a fine not exceeding five hundred 
dollars, or by imprisonment not exceeding one year. 

Sec. 10. ^y town or city whose offices shall neglect or refuse to carry into effect 
the provisions of section one. two, three, four, five, six, and seven, shall forfeit a sum 
not exceeding five hundred aoUars for each day's neglect. 

Ssc. 11. AS. appraisals made under the provisions of this act shall be in writing. 
and signed by the appraisers, and the same shall be certified to the governor and 
councu, and to the treasurer of the several towns and cities wherein the cattle appraised 
belong, by the selectmen and mayors and aldermen respectively. 

Sec. 12. The selectmen of the town* and mayor and aldermen of the cities are here- 
by authorized, when in their judgment it shall be .necessary to carry into effect the 
purposes of this act, to take and hold possession, for a term not exceeding one year, 
within their respective towns and cities, of any lands, without buildings other than 
bams thereon, upon which it may be necessary to enclose and isolate any cattle, and 
they shall cause the damages sustained by the owners in consequence of such taking 
and holding to be appraisra. by the assessors of the town or city wherein the lands so 
taken are situated, and they shall further cause a description of such land, setting 
forth the boundaries thereof, and the area as nearly as may be estimated, together 
with said appraisal by the assessors, to be entered ui>on the records of the town or city. 
The amount of said appraisal shall be paid as provided in the first section, in such sums 
and at such times as the selectmen or mayor and aldermen respectively may order. 
If the owner of any land so taken shall be dissatisfied with the appraisal of said as- 
sessors, he may, by action of contract, recover of the town or city wherein the lands 
lie, a fair compensation for the damages sustained by him ; but no cost shall be taxed 
unless the damages recovered in such action, exclusive of interest, exceed the appraisal 
of the assessors. And the commonwealth shall reimburse any town or city four-fifths 
of any sum reoovexed of such town or city in any such action. 

AN ACT in addition to an act concerning contagious diseases among cattle. 

Section 1. In addition to the commissioners appointed under the provisions of 
chapter one hundred and ninety-two of the acts of tne year one thousand eight hun- 
dred and sixty^ the governor, by and with the advice and consent of the council, is 
hereby authorized to appoint two additional persons to constitute, with those now in 
office, a board of commissioners upon the subject of pleuro-pneumonia, or any other 
contagious disease now existing amonjg the cattle of the commonwealth. 

Sec. 2. When said commissioners snail make and publish any regulations concern-. 
iug the extirpation, cure, or treatment of cattle infected with, or which have been ex- 
posed to the disease of pleuro-pneumonia^ or other contagious disease, such regulations 
^all supersede the regulations made by selectmen of towns and mayors and aldermen 
of cities, upon the same subject-matter, and the operation of the regulations made by 
such selectmen and mayors and aldermen shall be suspended during the time those 
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made by the commissioners as aforesaid shall be in force. And said selectmen and 
mayors and aldermen shall carry ont and enforce all orders and directions of said com- 
missioners, to them directed, as tliey shall from time to time issue. 

Sec. 3. In addition to the power and authority conferred on the selectmen of towns 
and mayors and aldermen of cities, by the act to which this ia in addition, and which 
axe herein conferred upon said commissioners^ the same commissioners shall have power 
to provide for the establishment of a hospital or quarantine in some suitable place or 
places, with proper accommodations of bmldings, land, &c., wherein may be detained 
any cattle by them selected, so that said cattle so infected and expos^may be there 
treated by such scientific practitioners of the healing art as may be flkere appointed 
to treat the same. And for this purpose said conmiissioners may take any lands and 
buildings in the manner provided in the twelfth section of the act to which this is an 
addition. 

Sec. 4. The governor, by and with the advice and consent of the council, is hereby 
authorized to appoint tiiree competent persons to be a board of examiners to examine 
into the disease called pleuro-pneumonia, and who shall attend at the hospital at quar- 
antine established by the commissioners mentioned in the foregoing section, and uiere 
treat and experiment upon such number of cattle, both sound and infected, as will 
enable them to study the symptoms and laws of the disease, and ascertain, so far as 
they can, the best mode 0£ treating cattle in view of the prevention and cure of the 
disease, and who shall keep a full record of their proceedings, and make a report thereon 
to the governor and council, when their investigation shall have been concluded: 
Frovidea, That the expense of said board of exanuners shall not exceed ten thousand 
dollars. 

Sec. 5. The selectmen of the several towns, and the mayors and aldermen of the 
several cities, shall, within twenty-four hours after they shall have notice that any 
cattle in their respective towns and cities are infect<ed with, or have been exposed to, 
any such disease, give notice in writing to said commissioners of the same. 

Sec. 6. The commissioners are authorized to make all necessary regulations for the 
treatment, cure, and extirpation of said disease, and may direct the selectmen of towns 
and mayors and aldermen of cities to enforce and carry into effect all such regulations 
as may, from time to time, be made for that end ; and any such officer refusing or neg- 
lecting to enforce and carry out anyregulationof thecoxumissioners, shall be pnnishM 
by &B.G not exceeding five hundred dollars for every such offense. 

Sec. 7. The commissioners may, when in their j udgment the public cood shall reouire 
it, cause to be killed and buried any cattle which are infected with, or whioh nave 
been exposed to said disease, and said commissioners shall cause said cattle to be ap- 
praised in the same manner provided in the act to which this is an addition ; and the 
appraised value of such cattle shall be paid, one-fifth by the towns in which said cattle 
are kept, and the remainder by the commonwealth. 

Sec. 8. Whoever shall drive or transport any cattle firom any portion of the common- 
wealth east of the Connecticut River to any part west of said river before the first day 
of April next without consent of the commissioners, shall be punished by fine not ex- 
ceedmg five hundred dollars, or by imprisonment in the county jail not exceeding one 
year. 

Sec. 9. Whoever shall drive or transport any cattle from any portion of the com- 
monwealth into any other StatQ before the first day of April next, without the consent 
of the commissioners, shall be punished by iane not exceeding five hundred dollars^ or 
by imprisonment in the county jail not exceeding one year. 

Sec. 10. If any person fails to comply with any regulations made, or with any order 
given, by the commissioners, he shaU be punished by fine not exceeding five hundred 
dollars, or by imprisonment not exceeding one year. 

Sec. 11. Prosecutions under the two preceding sections may be prosecuted in any 
county in this commonwealth. 

Sec. 12. All appraisals made under this act shall be in writing and signed by the 
appraisers and certified by the commissioners, and shall be by them tnmsmitted to 
the govemnor and council, and to the treasurers of .the several cities and towns 
wherein the cattle appraised were kept. 

Sec. 13. The provisions of chapter one hundred and ninety-two of the acts of one 
thousand eight nundred and sixty [except so far as they authorize the appointment 
of commissioners] are hereby repealed, but this repeal shall not affect the validity of 
the proceedings heretofore lawfully haia under the provisions of said chapter. 

Sec. 14. The commissioners and examiners shall keep a full record of their doings, 
and make report of the same to the next legislature, on or before the 10th day of Jan- 
uary next, unless sooner required by the governor ; and the said record, or an abstoact 
of tne same, shall be printed in the annual volume of Transactions of the State Board 
of Agriculture. 

Sec. 15. The governor, with the advice and consent of the council, shall have power 
to terminate the commission and board of examiners whenever, in his judgment, the 
publio safety may permit. 
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STATE OF NEW YORK. 

AN ACT to prevent the introduction and spread of the disease known as rinderpest, and for the pro- 
tection of tne flocks and herds of sheep and cattle in the State of New York from this and other in- 
fections and contagious diseases. Passed April 20, 1866. 

Be it enacted hy the senate and assembly of New TorJc: 

Section 1. It shall be the duty of the health oflBcer of the port of New York, in 
addition to the duties now imposed on him by existing law, to examine and inquire 
whether any animals are brought in any vessels arriving at said port in violation of 
any regulation of law passed by the Congress of the United States prohibiting the im- 
portation of such animals. 

2. Whenever any animal is brought as a ship's cow, with no intention of landing the 
same or of violating anj such law or regulation of Consress as aforesaid, the same 
shall be carefully examined and kept in quarantine for the space of at least twenly- 
one daysj and if any symptoms of the infection or incubation of the disease commomy 
known as the rinderpest or any other infectious or conta^ous disease i^all present 
themselves, it shall be the duty of the said health officer unmediately to cause the 
said animal or animals to be slaughtered, and their remains boxed with a sufficient 
quantity of quicklime, sulphate of iron, or other disinfectant, and with sufficient 
weights jplaced in said box to prevent the same &om floating, and to be cast into the 
waters ot the said port. It shall also be his duty to cleanse and disinfect by suitable 
agencies the berth or section of the ^p in which said animal or animals were Iving 
or slaughtered, and also to cause the clothing and persons of all taking care of the 
same or engaged in slaughter and burial to be cleansed and disinfected. 

3. William Kelley, oi Dutchess County, Marsena R. Patrick, of Ontario County, 
and Lewis R Allen, of Erie County, are hereby appointed as commissioners under 
this act, and with powers and duties as hereinanier enumerated. 

4. In the event of any such disease as the rinderpest or infectious disease of cattle 
or sheep breaking out or being suspected to exist in any locality in this State, it shall 
be the duty of all ]^ersons owning or having any interest whatever in the said cattle, 
immediately to notify the said commissioners or any one of them of the existence of 
such disease: whereupon the said commissioners shall establish a sanitary cordon 
around such locality. And thereupon it shall be the duty of the said commissioners 
to appoint an assistant commissioner for such district with all powers conferred by 
this act on the said commissioners or their agents or appointees, which said assistant 
commissioner shall immediately proceed to tiie place or places where such disease is 
reported to exist, and cause the said animal or animals to be separated &om all con- 
nection or proximity with or to all other animals of the ruminant order, and take 
such other precautionary measures as shall be deemed necessary ; and if in his opinion 
the said disiease shall be incurable or threaten to spread to other animals, to cause the 
same immediately to be slaughtered, their remains to be deeply buried, and all places 
in which the said auimals have been confined or kept to be cleansed and disinfected 
by any of the agencies above mentioned ; and also to cause the same to be carefully 
locked or barred so as to prevent all access to the same by any animals of a like kind 
for a period of at least one month. Any animal thus slaughtered shall be appraised 
under the supervision of said commissioners, and one-half of the value of said animal 
shall be paid by the State to the owner thereof. 

5. It shall be the duty of the said assistant commissioner, immediately on his being 
notified of his appointment, or at any time thereafter of the breaking out of the saicL 
disease in any place contiguous to the same and within the county in which he resides, 
to give public notices of the same in at least one newspaper printed or published in the 
said counly, and to cause notice to be posted up in at least five conspicuous places in 
said neighborhood, and it shall be his duty to enjoin, in said notice and otherwise, all 
persons concerned in the care or supervision of neat cattle or sheep not to come within 
one hundred feet of the said locality without the special permission of the said assist- 
ant commissioner. 

6. It shall be the duty of the commissioners appointed under this act, whenever 
they are advised that any such disease has made its appearance within the limits of 
the State, to publish in the State paper and in at least one paper published in any 
county where such disease exists, a statement of the methods approved by the New 
York Agricultural Society for the treatment of cattle affected therewith, for the isola- 
tion of the same, for the disinfection of the premises or building in which said cattle 
are found affected as aforesaid, and for the prevention of the spread of the same 
through any agencies of whatever kind. 

7. The commissioners aforesaid, and all such assistants as they may appoint, when- 
ever in their judgment or discretion it shall appear in any case that the disease is not 
likely to yield to any remedial treatment, or wlienever it shall seem that the cost or 
worth of any such remedial treatment shall be greater than the value of any animal 
or animals so affected, or whenever in any case such disease shall assume such form of 
malignity as shall threaten its spread to premises, either contagious or infectious or 
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otlierwise, arc hereby empowered to canse the said animalB to be slanghteied foith- 
with and buried, as above provided, and to do all snch things as are mentioned in the 
fonrth section of this act. 

8. The said commissioners or their assistants arc hereby empowered to enter wpcm 
and take possession of all premises or parts thereof where cattle so affected as afore- 
said are found, and to cause the said cattle to be confined in suitable inclosnres or 
buildings for any time requisite in the judgment of the said commissioners or their 
assistants, and prior to the slaughter and burial of the said animals and the full and 
complete disinfecting and cleansing of such premises ; and all persons, whether 
owners of or interested in snch cattle or otherwise, who shall resist, imp>cde, or binder 
the said commissioners or their assistants in the execution of their dnties under this 
act shall be deemed guilty, and on conviction of the same, of a misdemeanor, and shall 
be punishable with mie not exceeding one thousand dollars, or imprisonment not ex- 
ceeding the term of six months, or of both, in the discretion of the court before which 
they shall be adjudged guilty as aforesaid. 

9. The commissibners shall have power to establish all such quarantine or other reg- 
ulations as they may deem necessary to prevent the spread of the disease, or its transit 
in railroad cars, by vessels, or by driving along the public highways ; and it shall be 
proper for the governor of the State, by public proclamation as aforesaid, to eigoin all 
persons concerned or engaged in the tramc or transit of cattle or sheep, not to enter 
upon any such places, or take therefrom any such animal, or to pass through any such 
locality, and within such distances from the same as in the said proclamation may be 
prescribed. 

10. The sum of one thousand dollars, or so much thereof as may be necessary, is 
hereby appropriated to pa^ to the said commissioners for their services, while actually 
engaged in the duties enjoined upon them in this act, at the rate of five dollars per day 
to each, and snch farther sums as may cause them actual expenditures in traveling to and 
from the places they may be called upon to inroect or visit, and in the printing or pub- 
lishing of,all regulations or notices mentioned in this ace. And the further sum of 
fifbeen thousand dollars, or so much thereof as may be necessary, is hereby a ppro pii- 
ated out of any money in the treasury not otherwise axypropriated, to pa^ for ammals 
slaughtered by the provisions of this act, and the comptroller is hereby directed to pay 
for tne same on the warrant of the said commissioners. 

11. The assistant commissioners are to receive for each and every day while actually 
engaged in duties provided by this act the sum of three dpllars per day, and all actual 
expenses and disbursements paid or incurred in the discharge of their duties as afore- 
said, which said sums shall be a charge upon the county ror which he is appointed 
and shall, when duly audited by the board of supervisors of the said county, be paid 
by the county treasurer. 

12. The slaughtering of animals for beef after having been exposed to the contagion^ 
or snpposcd to have b^n so exposed, may be permitted by the commissioners, or pro- 
hibited hj them, as they may judge proper. 

13. This act shall take effect immediately, and shall continue in force for one year. 

AN ACT in relaticMi to iaHeetious and eontagione cUmamb of animAls. Potted April 15^ 1878; three- 

flftht being pretent. 

2he people of the State of New Torle^ rtpreeented in ike senate and assembly, da enact as 
follows : 

Skction 1. Whenever any infectious or contagious disease affecting domestic ani- 
mals shall be brought into or shall break out in uus State, it shall be the duty ctf the 
governor to take measures to suppreas the same promptly, and to prevent the same 
rom spreading. 

i 2. Tor such purpose the governor shall have power^- 

To issue his proclamation, stating that infectious or contagious disease exists in any 
county or counties of the State, and warning all persons to seclude all animals in their 
possession that are affected witn such disease or have been exposed to the infection or 
contagion thereof, and ordering all persons to take such precautions against the 
spreading of such disease as the nature thereof may in his judgment render necessary 
or expedient. 

To order that any premises, jSeucm or tsanm where snch disease exists or has existed 
bo put in quarantine, so that no domestic animal be removed from or brought to the 
premises or places so quarantined, and to prescribe such reg^ations as he ma^r Judge 
necessary or expedient to prevent infeotion or contagion being communicated in any 
way from the places so quarantined. 

To call upon all sherims i^nd deputy sheriffs to carry out and enforce the provisions 
of such proclamations, orders, and regulations; and it shall be the duty of all sheriffs 
and deputy sheriffs to obev and observe all orders and instructions which they may 
receive from the governor m the premises. 

To employ such and so many medicikl and vetexiiiaiy practitionezB and sash other 
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persons as he mskj from time 'to time deem necessary to assist iiim in performing ]ns 
duty as set forth in the first section of this act, and to fix their compensation. 

•To order all or any animals coming into the State to be detained at any place or 
places for the purpose of inspection and examination. 

To prescribe regulations for the destruction of animals alfected with infectious or 
contagious disease, and for the proper disposition of their hides and carcasses, and of 
all objects which mijjht convey infection or contagion, provided that no animal shaJl 
be destroyed unless farst examined by p, medical or veterinary practitioner in "ttie em- 
ploy of the governor, as aforesaid. 

To prescribe regulations for the disinfection of all premises, buildings, and railway 
cars, and of all objects £rom or by which infection or contagion may take place or be 
conveyed. 

To alter and modify from time to time, as he may deem expedient, the terms of all 
Bueh proclamations, orders, and regulations, and to cancel or withdraw the same at 
any time. 

$ 3. Any person transgressing the terms of any proclamation, order or relation 
lAfiued or prescribed by tne goveamor imder authority of this act shall be guilty of a 
misdemeanor. 

i 4. All expenses incurred by the govem^r in carrying out the provisions of this Act 
and in performing the duty hereby deyolved upon him, ahaJl be audited by the com|H 
troller as extraordinary expenses of the executive department, and shall be paid out 
of any moneys in the treasury not otherwise ap^opriated. 



THE IMPOItTATION OF CATTLE PEOHIBITED. 

The following is an official copy of the act passed by Congress to 
prohibit the importation of cattlq in 18^ : 

AK ACT to prevent the spread of foreign diseases amoBg the eattle of the United States. 

Be it enacted ly ike Senate and M&me ef S^eeeniathm of the United States of Amerioa 
in Congress assembledy That the importation of cattle be, and hereby is, prohibited. 
And it shall be the duty of the Seoretarf of the Treasury to make such regulations as 
wHl give this law full and immediate efreet, and to send copies of them to the proper 
officers in this country and to all officers or agents of the United Statea in foreign 
eountries. 

Sbcjtioi? 2. And he it further enacted, That when the President shall ^ive tidrty daya^ 
notice by jproclamation that no further danger is to be apprehended iVom the spiead 
of foreign infectious or contagious diseases among eattle, tMs law shaU be of no force, 
and eattle may be imported in the same way as bef[»re its passage. 

Passed the House of Representatives December 11, 1865, 

Attest * 

EDWARD Mcpherson, cierh 



THE BEITISH GOVERNMENT. 

The following is an abstract of the rules and regulations adopt-ed by 
the British Government to prevent the spread of the rinderpest and 
plenro-pnenmonia among cattle, and foot and mouth diseaise among 
sheep in its Indian possessions : 

1. When cattle or sheep are purchased at a fair, they should always be treated as 
having been probably exposed to contagion. 

2. When cattle or sheep are being removed jfrom one locality to another, they should 
not be allowed to mix with other cattle or sheep en route, and should never be kept 
overnight in or near quarters previously occupiea, as such quarters are often contami- 
nated by having recently been occupied by diseased animals. 

3. When cattle or sheep are purchased in a fair or elsewhere, they should, on being 
brought to the purchasers premises, be kept by themselves, and not allowed to mix 
with the old cattle of the farm, at pasture, or watering time, or any other time. 
They should be kept by themselves in complete isolation ?or one month or six weeks, 
in order to have proof afforded whether they are affected with a contagious disease or 
not. 

4. When cattle are traveling, or are moved &om one district to another, they are 
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liable to be exposed to conta^on and contract disease ; * therefore, on their aniyal at 
home, they shonld be carefally inspected, and if ihey have passed through an infected 
district, they shonld be kept by themselves for some time. (See Rules 20 and 21.) 

5. When diseases of a conta^ous nature, or supposed to be of a contagious nature, 
appear among cattle, the first important duty is to separate the sick from the healthy 
animals. 

6. Carefully inspect all the animals, and remove to the hospital any showing the 
slightest symptoms of disease. 

7. Divide the healthy cattle into several lots, making each lot as small in number 
as space will permit. Picket the cattle in such lots a good distance apart and to 
windward of the sick cattle. Frequently inspect each lot, and remove at once any 
animal in the least unwell. By steadily adopting this plan, the disease will be found 
in a few days to exist only among one or two lots, and by at once removing to the 
hospital any becoming sick, the duease will speedily be arrested in spreading through 
the nerd. Each lot should be kept isolated from other cattle for a period fix>m four 
to six weeks, 

8. The hospital to contain the diseased cattle should be inclosed by a strong fence 
and isolated. The attendants and the sick cattle must not be permitted to leave the 
isolated area. Food and water may be taken to the attendants and cattle, but no 
forage, water, litter, clothing, or anything else shonld be taken from the hospital. 
Do^s should not be allowed to go to and £om the hospital, as they may carry con- 
tagium to places where healthy stock may be. 

9. The dry litter, &c., of the hospital should be burnt inside the hospital area, and 
the moist dang and discharges, &c., should be j&equehUy removed from the stalls and 
buried in pits dug in the hospital premises. These pits should be six feet or more 
deep, and should be filled with the wet litter, dung, &c., of the hospital up to within 
two feet of the surrounding ground surface, and then quicklime and good firesh earth 
should be used to fill up the remaining two feet. 

10. The stalls, walls, &c., and ground of the hospital should be scrupulously cleaned 
by frequent sweepings and wakings, and after every cleansing dismfeotants, lime, 
ashes, or even dry earth, should be plentifully scattered over the floors and ground, 
and the wood-work and walls should be first washed and then whitewashed. 

11. The hospital should be well ventilated; sulphur fdmigation should be daily 
carried out for an hour or so in the hospital building, and at this time the doozB and 
windows may be closed and the ventilators only kept partly open. 

12. The constant burning of sufficient litter, opposite the doors or the windward 
side of the building, at seasons when flies are numerous and troublesome to cattle. 

13. The sick cattle should be kept scrupulously clean, and have tibln gruel and 
fresh green grass in its season for diet. The healuiy cattle should also bo kept on 
laxative food, as cattle fed on hard dry food have the disease in a more severe form 
than those fed on laxative fodder. 

14. When these contagious diseases have prevailed among cattle or sheep, thev 
should not be allowed to pasture, or to be kept with< unaffected herds, until a month 
or six weeks have expired after tne last case of disease occurring among the affected 
lot. 

15. Animals that recover should be well washed with warm water and soap prior 
to being removed firom the hospital, and, if obtainable, carbolic acid should be added 
to the warm water in the proportion of one wineglassful of the acid to a gallon of warm 
water. 

16. Carcasses of stock that die of rinderpest, black-quarter, and other forms of an- 
tlirax fever, and pleuro-pneumonia, should be buried and covered with at least four 
feet of eartiu 

17. The hides of cattle that die of these contagious diseases should be either well 
scored or slashed with a knife, thus destroying their value, and should be then buried 
with the carcasses. 

18. The surface of earth floors of stalls and ground on which cattle affected with 
contagious diseases have been kept should be removed and buried, and the earth 
below should be well dug up and turned over, and the floor remade with fresh earth. 
Brick and stone floors may be scraped, washed, and disinfected with quicklime or 
carbolic acid. 

19. Poles of carts and harness, or saddlery, &c., used by animals affected with con- 
tagious diseases, should be washed and disinfected. 

20. The periods of incubation of rinderpest, black-quarter, and other forms of an- 
thrax fever all believed to be within twenty-eight days ; so a month has been named 
as the time for an animal supposed to have been exposed to the contagium of these 
diseases to be kept isolated. 

21. The period of incubation of pleuro-pneumonia varies firom two to six weeks, but 
has been found, as a rule, to be about forty days; so, when cattle have been expNOsed 
to the contagium of this disease, they should be kept isolated for forty-five days. 
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A STEANGE CATTLE DISEASE. 

Mr. W. W. Lenoir, of Shull's Mills, Watauga County, Korth Carolina, 
gives the following account of a strange disease wMoh lias prevailed 
among cattle in that State for several years past : 

Sir: Your letter, directed to my former reeddeiice in Haywood county, North Caro- 
lina, readied me after long delay, but ought to have been answered sooner. I retained 
no copy of the letter written by me in 1872, to which you refer, in relation to the 
strange disease among cattle wnich has been of late years in the Northwest and North, 
incorrectly caUed the Texas fever, but which was known throughout a large portion 
of the South for many years before the independence and annexation of Texas by the 
rague name of the distemper, and is stiU so named. 

It evidently prevailed first near the coast, and a dim outline of its history and prog- 
ress, and of the imperfect knowledge and erroneous theories which prevailed con- 
cerning it, can be traced in this State, and probably in other Southern States, in the 
lemslation concerning it. 

In North Carolina we have a broad belt of land adjoining the coast, stretching 
entirely across the State &om Virginia to South Carolina, which is almost a level plain, 
and which extends far enough inland to include many counties and parts of counties. 
This belt is composed of large bodies of exceedingly rich alluvial swamp-lands, which 
ore rarely dry enough for cultivation without ttnihcial drainage, and which lie alon^ 
the streams, and are separated from each other by bodies of Ic^vel, sandy, dry land 
which form the remainder of this level belt. 

These swamp-lands are covered with dense forests of cypress. Juniper, oak, and quite 
a variety of other kinds of trees, many of them of inunense size. The dry sandy lands 
between the swamps are covered almost exclusively with forests of pine trees. 

Above this level belt lies another broad belt, which also sweeps entirely across the 
State, and is caUed the sand hills. The alluvial lands along the streams extend 
through and above the sand hills, and have a similar forest growth, but are narrower, 
and form sometimes swamps and sometimes rich alluvial bottoms dry enough for culti- 
vation in grain without ditching. The uplands of the sand-hiU region are composed of 
innumerable hiUocks, and low flat ridges, and narrow plains of very sandy land, the 
fdltest growth of which is almost exclusively pine. x 

Above the sand-hills and extending £rom them to the Piedmont region, another 
broad belt runs across the State, whicn may be caUed the midland belt of North Car- 
olina. This is an undulating region, composed of clay upland, interspersed with fine 
alluvial bottoms along the streams. This belt is almost destitute of pine, except in the 
old fields, of which there are far too many — ^lands which have been once in cultivation, 
and have now grown up in thickets of what are caUed old-field pines. The principal 
native forest growth of this belt of the State is oak, with an abundant mixture^ how- 
ever, of hickory, poplar, walnut, dogwood, sourwood, gum, and a vairiety of other 
trees. 

Above this midland belt of the State comes the Piedmont region, extending to the 
foot-hills and lower portions of the southeastern slopes of the Blue Kidge, andinclud- 
ing the secondary ranges southeast of the Blue Bidge, called Lauratown, Brushy, and 
South Mountains, &c. ; and the fine Piedmont valleys of the Dan, Yadkin, Catawba, 
Broad, and other rivers; which lie between the smaller mountain ranges and the Blue 
Bidge. 

The Piedmont region is marked by a surface becoming by degrees more and more 
.tmdulatory, broken, aod at length mountainous ; by the presence stiU of alluvial bot- 
toms along the streams ; by a greater variety of soil as well as surface of the uplands, 
portions of which are here found to be somewhat sandy ; by a greater variety of forest 
trees, and by the partial reappearance of pines, which are now found scattered over 
the uplands among the other trees, not in excess, but in ample abundance. 

FinaUy, we have the mountain region, including the summit of the Blue Bidge^ 
which in North Carolina forms the water-shed between the Atlantic and Mississippi 
waters, and extending from it to the Alleghany range, which forms the State line be- 
tween North Carolina and Tennessee. This highly elevated mountain belt has a cool, 
moist, temperate, healthful climate, and a deughtfuUy varied surface of lovely val- 
leys and rich mountain sides. Its agricultural resources are wonderfully varied and 
extensive. It is a land eminently suitable for permanent pastures and meadows; and 
when its immense forests are subdued and its lines of transportation opened up, it wiB 
soon become the finest grazing, stock-raising, and dairying land in the United States. 

Please excuse this slight outline of the State, which is interesting in itself and has 
some bearing on the subject. 

An early statute on the subject of the " distemper," enacted in North Carolina many 
years ago, prohibited the driving of cattle from the pine lands in the eastern portion 
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of the State to the oak lands in the middle portion of the State. This marked the prog- 
ress the disease was making at that date, and indicated the belief that its cause ex- 
isted in and was confined to the pine lands in the eastern portion of the State. But 
the disease has slowly crept across the midland belt and into and nearly across the 
Piedmont belt of this State. A recent Korth Carolina statute, passed I thmk in 187&- 
'77, prohibits the driving of cattle ficom below the Blue Ridge into Watauga county, 
which is on and west of the Blue Bidge, in the mountain region of the State. 

I regret that I have not the means, in this secluded locality, of giving you exact 
dates and fuller references. I think that when I wrote the letter in 1872, to which 
you refer, the ^^ distemper" had just reached Morganton, in Burke county, North 
Carolina, within a few miles of the foot-hills of the Blue Bidge. I am glad to be able 
to state that its progress, as it approaches the Blue Bidge and reaches higher eleva- 
tion, seems to be slower ; and strengthens the belief generally held here, that it will 
not get a permanent foot-hold in the cool climate of our mountains west of the Blue 
Bidge. 

Some of the facts connected with the progress and contagious character of this dis- 
ease are so strange as to challenge credulty ; and yet so important and so easily veri- 
fied, that it is sull more strange that they are so little known, and have been sub- 
jected to so little careful and systematic investigation. 

The progress of the disease over the region which it infests may be compared to that 
of the disease called ringworm on a surface of the human body. There is a slowly ad- 
vancing angry external border around the infected region, in which border the diseaae 
is violently active, killing a large proportion of the cattle where it first makes its ap- 
pearance, on many of the farms aU^ or nearly all. This angry border advances at an 
irregular rate, and presents an irregular outline, pausing in places for several yean ; 
and then perhaps advancing suddenly and destructively several miles in a single sea- 
son. I tlunk I have observed in Caldwell and Burke counties, Korth Carolina, and it 
is probably the case elsewhere, that it sometimes makes more rapid progress along the 
deep valleys than above them. I have not observed that it advances mong the lead- 
ing thoroughfftres of travel and traffic, except as they conform with such valleys. In 
Wilkes county, North Caxolina, it has made a long pause on the south bank of the 
Yadkin Biver. But I fear it is about to get a permanent foothold on the north bank. 
James Gwyn, Elkin, Surry county. Korth Carolina^, who lives on the north bank <^ 
the Yadkin in Wilkes county, has lost cattle twice from it, and can inform you of its 
progress, in his neighborhood. 

But though thus irregular in its outline and progress, this angry border which sox- 
lonnds the infected region has, at all times, a tolerably definite location, and is desig- 
nated among us as the ** distemper " line. The region within, over which the diseaae 
has already passed, is said to be within or below the ' ^ distemper " line. The region be* 
yond it to which the distemper has not permanently reached, is said to be above or 
without the " distemper '^ line. 

The disease is most fatal in autumn, disappears after white j&ost, and does not reap* 
pear until warm weather in the late spring or summer. 

The countzy below the distemper line, hke the surface within the border of the ring- 
worm, seems to be comparatively free from the disease. The cattle have become 
acclimated, and there are only occasional oases of the ^'distemper." But whenever 
cattle from above the distemper line are driven below it after warm weather ia wcU 
advanced, or in winter, and suffered to remain there till then, there is a strong proba- 
bility that they will take the ^'distemper'' and die of it. 

When cattle &om below the distemper line are driven above it in winter, they may 
remain there permanently without any probability that they wiU sufter from or prop- 
agate the disease. And if cattle from oelow the ''distemper" line, and acclimated 
there, ore driven above the distemper line after warm weatner has set in, they wiU 
thrive and fatten, and show no outward appearance of the disease. But they impart 
the disease in its most destructive character, especially when they have been heated 
by hard driving or work, to the healthy cattle around them. Cattle only passing over 
the road which they have traveled^ it may be several days before, if it has mot rained 
in the mean time, will take the disease and die. As cattle are very apt to smell the 
dung of other cattle in passing over it, it seems probable that in such cases the germs 
of the disease are inhaled from the dung. 

Still more wonderful than this, when taken in connection with it, is the fact that 
the cattle thus taking the disease £rom apparently healthy cattle, and dying of it in 
its acute form, may die surrounded by healthy cattle of their own neighborhood to 
which they will not impart the disease. However violent such accidental outbreaks 
of the disease may be at the time, it never gains a permanent foothold when caoried 
in this way far above the slowly advancing ^* distemper'' line. 

I am not skilled nor well-read in the diseases of cattle, or in other diseases. In the 
only book I have which treats of the diseases of cattle, a slip-shod American rehash 
and abridgment of a standard English work, the disease called in England red water 
resembles our so-called ''distemper'' more than any other disease described in it. 
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The organized and widely extended inquiries of your department might deteirmine 
some very interesting and important questions concerning this disease. Has it causes 
which give it a spontaneous origin in. certain localities in the Southern States f Can 
thoso causes be removed f What are tho best methods of preventing the spread of it 
hoyond those localities, and of suppressing it where it has already a permanent foot- 
hold beyond them f What is the best treatment of the animals attacked by it, &,c, 

A widespread belief exists that it is caused by ticks. I am sure that this is an 
error. But it is worth investigating for the sake of exploding it. The ticks which 
offceu prey in disgusting numbers on the cattle at the South, bom above and below the 
'^ distemper line/' and may well aggravate the distemper, or any other disease, are 
worth investigating on their own account. Cattle may be kept free from them by the 
regular addition of brimstone to their food or salt. 

Hoping that this very meaner and imperfect statement may aid you in directing a 
more minute and accurate investigation of this disease, which has been so fatal to 
Southern cattle and has so depressed their value, 
I am, very respectfully, yours, 

W. W. LENOIB. 
Hon. Wu. G. Lb Due, 

Commisnoner oi Agriculture, 



EmDEEPEST OE CATTLE PLAGUE. 

The following letter, addressed to the Commissioner of Agricoltnre, 
gives the symptoms ssid post mortem appearances of the destructive dis- 
ease known as rinderpest or cattle plagne : 

Sib: At your request I wiU ^ve aB fully as possible the symptoms and poet mortem 
appearances of a fatal disease in cattle, known as rinderpest or cattle plague. 

The disease I allude to made only one greabt invasion in Great Britain during the 
present century (in the years 1865 and 18to), and swept away many thousands of cat- 
tle, the money loss from its ravages being between ten and twelve million pounds 
sterliM. At that time (1865 and 1866) 1 was in practice in a large agricultural dis- 
trict or England (Berkshire), and as soon as the disease visited that county I was ap- 
pointed by the government one of the cattle-plague inspectors, and therefore htui 
ample ojpportunities of examixdng large numbers of animalB affected with the disease, 
and avfliued myself of the chance of making jntoiypoet mortems. 

The disease is purely contagious, and therefore preventable. It is a specific, malig- 
nant fever, indigenous to the Asiatic steppes oz BussiiL runs a definite course, and 
generally terminates fatally. It is essentiaUy a disease of the bovine family, but may 
e communicated to the sheep, goat, deer, &c. It has a x>eriod of incubation varying 
from four to ten days ; during this period the animal gives no indication of beiug 
affected. 

Sun^toms, — ^Primary fever, as indicated by a rise in the temperature ; a remarkably 
dull and dispirited condition of the animal, which wiU stand with its head hanging 
down, ears drawn back, and coat staring, refusing aU food or even water. Bnmina- 
tion is suspended; if made to move it shows great prostration of strength, and fre- 
quently staggers as if about to fall. The skin is hot in places, and remarkably so 
between the limbs; an eruption on, and a peculiar appearance and condition of, the 
mucous membrane of the mouth is seen ; it ia red and furred, presenting raw-looking 
spots, especially on the inner side of the upper lip and along the roof. The breath is 
fetid, and the mucous membrane of the vagina alters to a dark-red color. These 
signs are rarely absent. Tears early trickle firom the eyes, which are red and express- 
ive of suffering, and a watery discharge flows from the nostnls. There is a continu- 
ous increase of these secretions, which become more or less purulent in the advanced 
stage of the malady ; rigors and twitching of the superficial muscles, failing pulse, 
oppressed breathing, sores on the skin, with discharges from the same. Em^ysema 
oi the tissues of the neck and back ; the extremities are cold at the commencement of 
the disease, and in the latter stages the increased heat of the body gives place to a re- 
markable coldness along the course of the spine. Secretion of miUt is arrested very 
suddenly, the animal grinds its teeth, arches the back, moans, and shows signs of great 
uneasiness. 

At first the bowels are constipated, but soon violent purging commences, leading to 
dysentery, the evacuations beiug slimy, liquid, and sometimes of a dirty-yeUow color, 
tinged with blood, of a fetid character, with much straining. The urine is scanty and 
dark in color. The buccal membrane becomes covered with a yellowish-white mate- 
rial^ which can be easily stripped off, showing on ulcerated surface under it. The ani- 
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mal now stands with great difflcnlty, gets quite drowsy and nnconscions; the breath- 
ing short, qnick, and more painful. 

The animal will sometimes sink as early as twelve honrs &om the commencement of 
the attack, but in many cases the disease will be protracted to the fifth or sixth, and 
occasionally to the eighth or ninth day. As death approaches the mucous membranes 
acquire a leaden hue, with dark-colored spots on their surface. Tympanitis sets in, 
and the discharges from the bowels are iuToluntary. 

The portality in Great Britain was very great. The disease is highly contagious, 
and will not yield to medical treatment. Vaccination and inoculation were tried, 
but all seemed only to spread the pestilence. 

Fo8t inortem appearances will differ according to the part of the organism chiefly 
affected, and especially according to the time of duration of the malady. In many 
cases, the roof of the mouth will oe found covered with a dirty-yellow exudation upon 
an ulcerated surface, the lining of the larynx, pharynx, and all the mucous membranes 
of the mouth is of a deep red color, and often covered with a layer partaking of the 
characters of lymph and pus combined, varying &om the finest film to a quarter of an 
inch in substance. The lungs are often covered with a soft membranous exudation; 
emphysema of them is also ver;^ commonly found, but not always. On opening the 
abdominal cavity, the omentum is frequently found to present patches of redness ; the 
intestines are altered in colon fix>mthe condition of the mucous membrane being par- 
tially seen through their walls. On cutting the rumen (or paunch) a quanHty of un- 
digested food is generally found, but nothing more than a tmge of redness in patches 
can be found here. The reticulum (honey-comb) does not show any signs of the dis- 
ease; the omasum (manifolds) afforas,in themcgority of cases, very characteristic in- 
dications of the effects of the malady, its folds being inflamed in patches, or ulcerated 
in patches, even showing large perforations £rom sloughing, with claret-colored edges. 
The contents of this stomach are dry and caked. 

Tlie fourth, or true digestive stomach, the abomasum (rennet) is inflamed and shows 
specific lesions of the disease. The contents are nearly always fluid, and often mixed 
with blood ; the mucous membrane is not only intensely red, but is studded with 
superficial erosions j the membrane can be easUy removed m>m the submucous tissues, 
in some cases showmg deep sloughs or ulcers. This condition is more marked near the 
pyloric region, being of a claret color. 

The intestines show similar morbid changes, particularly the jejunum and the ileum, 
also the caecum, which shows a peculiar mottled appearance from the accumulations, 
in the follicles, of a dirty-white or yellowish secretion. The liver is mostly unaffected^ 
but the gall-bladder is remarkably full. The lining membrane of the vagina is of a 
da^k red color and semi-detached condition. 

I have given above all the early symptoms of this disease, together with the pott 
mortem appearances, and I am sure you will agree with me that it difQsrs materially 
from any other disease of the cow or sheep. 

Sheep will take the disease &om cattle; in order to test this, experiments were tried 
at the Bo^al Veterinary College, London. Sheep took the disease &om cattle and 
died, showing the name post-mortem appearances. Cattle also took it &om the sheep 
and died, ^e^ward Professor Simonds found a lar^e number of sheep in England 
affected, firom having been in company with or near diseased cattle. 

Professor Law, of Cornell Universify, says: '^ Treatment of this plague should be 
legally prohibited under all circumstances, all the attempts of the different schools td 
medicine, and of empiricism have only increased its ravages; while nations and dis- 
tricts that have vigorously stamped it out, and excluded it, have saved their prop- 
er^." 

I trust we have no cases of this terrible scourj^e in this country, and that the re- 
•poTtB in some of the Philadelphia newspapers ot the past week, of its providence in 
the vicinity of Washington, may prove to be unfounded, as I have cause to beUeve 
they are. But if ever introduced into this country, the victims and all other cattle 
with which they had been in contact, should be promptly destroyed and buried deeply, 
and the places and things with which they have come in contact be disinfected in the 
most periect maimer. 

I have the honor to be, sir, your most obedient servant, 

JOHN W. GADSDEN, 
M. B. C. V. S., Mffland. 

PinTiAT)WT.pgiA, October 26, 1878, 
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GLANDERS. 



EXPLANATION OF ILLUSTRATIONS. 

[These illustrations are photographic copies of the plates accompanying Professor 
Gerlach's treatise on glanders, published in the Jahreshericht der KoenigHchen Thier- 
arzneischule zu Hannover, 1868. The same illustrate the morbid anatomy of glanders.] 

Plate I. — Fig. I. Development of glanders-cells of connective-tissue corpuscles in 
the mucous membrane of the septum. Enlargement 300. 

1. Spindle-shaped cells, with a large oval nucleus. 

2. The same, more swelled ; nucleus larger ; a second nucleus develoi)ing. 

3. Cells like No. 2, but with ends blunted ; more granulated and approaching decay. 

4. Round cells of different size, with a large nucleus ; the largest ones have a dark, 
granulated nucleus; beneath free nuclei and granulated detritus. 

Fig. II. Microscopic cut from gray -yellowish glanders ; nodules of the mucous mem- 
brane of the septum, in which (cut) ran be seen spindle-shaped cells in different 
stages of development to round cells with a iibrous intercellular substance. Enlarge- 
ment 300. At a the spindle-shaped cells and at h the round cells prevailing. 

Fig. III. Development of glanders-cells of epithelium elements in the pulmonal 
nodules. Enlargement 300. 

1. Normal cylinder-cell with a nucleus. 

2. Cylinder-cell with a second nucleus developing. 

"8. Cylinder-cell with two and three developed nuclei. 

4. Bag-shaped rudiments of cyliiTder-cells hlled with young round cells. 

5. Giant-cells with young rouud ctIIs. 

6. Small and large round cells with a large, dark, and granulated nucleus. 



PLATI5 II. — Fig. IV. Lower end of the septum with glanders^odnles and nlceis. 
(Natural size.) j> *• 

1. Various gray glanders-nodules. 

2. A grou]) of glandoi-8-nodules with a round hole in the middle. (Incipient 
glanders-ulcers. ) 

3. A solitary glanders-ulcer. 

4. Conliuent glanders-ulcers with elevated borders and dirty bottom. 

Fig. V. Transversal cuts through the gray nodules in the mucous membrane of the 
septum. (Natural size.) 

a. Gray nodule iu the midst of the tissue of the mucous membrane j the upper layer 
of the mucous membrane raised. 

6. Gray nodule in the upper layer of the mucous membrane, visible on the surface. 

Fig. VI. A piece of the lower border of a lung, cut surface. (Natural size.) 

1. Miliary tubercles. 

2. Tubercle of the size of a pea. 

3. A large glandei-s-nodule developing. 

Fio. VIL Also a piece of the lower border of a lung, cat surface. (Natural size.) 

1. Miliary nodules surrounded by a red crust. 

2. Large gray glanders-nodule (glanders excrescence) growing yet in one dixeotiQii. 
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GLANDERS. 



By Dr. H. J. Detmers, V. S., Chicago, HI, 



Definition. — Glanders is a contagious disease sui generis of anim?!.]!^ 
belonging to the genus equus. It has usually a chronic course, can be 
communicated by means of its contagion to several other species of ani- 
mals and to human beings, and must be considered incurable if fully 
developed. The principal seat of the morbid process is usually in the 
mucous membrane of the nasal cavities. Three main symptoms, viz., 
discharges from the nose, swelling of the submaxillary lymphatic glands, 
and particulariy ulcers of a pecidiar, chancrous character in the mucous 
membrane of the septum of the nose, characterize glanders, and are, 
therefore, of the greatest diagnostic value. Wherever these three 
symptoms, or only two of them, are present and fully developed, tiiere 
the diagnosis is secured. But unfortunately this is not always the case ; 
sometime^ two, and even all three, principal symptoms may be wanting, 
and still the horse may be affected with glanders. In such a case the 
seat of the morbid process is not in the nasal cavities, but farther on in 
the respiratory passages, or even in the lungs. Several such cases have 
come to my observation, and have also been described by others, espe- 
cially by Professor Gerlach. In still other cases, in which the disease 
might be caUed "external glanders,'' but is better known by the name 
of "/arcy," the morbid process has its principal, or even its exclusive, 
seat in the subcutaneous connective tissue and in the skin or cutis. The 
late Professor Gerlach, in his treatise on Glanders, published in the 
^^Jdhreshericht der Koeniglichen TJiierarzneischule zu Hannover ^ 1868, 
discriminates, in consequence of these differences, three distinct forms : 
Nasal or common glanders, pulmonal glanders, and farcy. As such a 
division of glanders proper into nasal and pulmonal glanders— farcy is 
described by every author under a separate head — ^facilitates considera- 
bly the diagnosis, and explains also at once why just those symptoms 
which are usually looked upon as most characteristic remain sometimes 
imperfectly developed, or entirely unobserved, it wiU be convenient to 
adopt Gerlach's classification. 

1. Nasal Glanders. — ^This form is that which is most common^ best 
known, and characterized by the three principal symptoms which have 
been mentioned. 

(a.) The discharge from the nose^ although the most conspicuous of those 
three symptoms, is really the one which is the least characteristic, or of 
the least diagnostic value, because several other diseases of the respira- 
tory organs are also attended with discharges from the nose, which are 
more or less similar. It is true, the discharge in glanders possesses some 
properties .which, if considered as a total, are characteristic and are not 
found combined in any other disease j but the difficulty is one or another 
of these qualities is not always sufficiently developed. Consequently, if 
the other two principal symptoms, the swelling of the lymphatic glands 
and the ulcers in the nose, are absent or not observed, the discharges 
17 sw "257 
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from the nose are seldom characteristic enough to serve as the sole basis 
of a reliable diagnosis. The same are frequently one-sided, and, accord- 
ing to most authors, oftener from the left than from the right nostril. 
According to my experience they are nearly, if not quite, as often from 
the right as from the left nasal cavity, and, at any rate, just as often 
fix)m both nostrils as from one only, but always more abundant from one, 
either right or left, than from the other. At the beginning the dis- 
charges are usually thin, almost watery, frequently greenish, or some- 
what similar in color to grass juice 5 afterward the same api)ear to be 
composed of two diflercnt fluids, one yellowish and watery and the other 
whitish and mucous. Still later the discharges become thicker, more 
Bticky, exhibit frequently a mixture of different colors, are sometimes 
greenish, sometimes dirty white or grayish, contain not seldom streaks 
of blood, and, in advanced stages especially, particles of bone or cartil- 
age. They have a great tendency to adhere to the borders of the nos- 
trils and to dry there to dirty yellow-brownish crusts. As to quantity, 
the nasal discharges in glanders are seldom very copious, at leaet not 
as copious as in many other diseases— strangles, for instance* The quan- 
tity, however, varies. Sometimes, especially when the weather is warm 
and dry, the discharges may be very insignificant or be absent altogether, 
and, at other times, particularly if the weather is rough, wet, and cold, 
will increase in quantity and become comparatively abundant. Several 
authors have attached special importance to one or another of the vari- 
ous properties as sometlung characteristic, by which the nasal discharges 
in glanders can be distinguished from those of other diseases, but, in re- 
ality, none of those properties are constant enough, or belong exclusively 
to glanders, to be alone of great diagnostic value. Solleysel and Kerst- 
ing considered the stickiness as such a characteristic, but the disckarges 
in strangles are frequently just as sticky. Pinter and Vit6t relied upon 
the specific gravity 5 they found that the nasal discharges of glanders, 
which consist partly of matter and partly of mucus, sink to a certain 
extent in water, whole the mucus discharges of distemper swim on the 
surface. This test is of some value, but is not decisive, because matter 
is sometimes admixed also to the nasal discharges of other diseases. 
Others have laid stress upon the one-sidedness of the discharge, but the 
latter is just as often from both nostrils as only from one, and a one-sided 
discharge belongs also to some other diseases j is, for instance, observed 
in a catarrhal inflammation of one of the frontal or maxillary sinuses, 
if caries in one of the three last molars of the upper jaw has effected a 
fistulous opening into the maxillary sinus, if a polypus has developed 
in one of the nasal cavities, &c. Professor Gerlach considers the green- 
ish color as a very important characteristic, but that, too, is not reliable, 
because it is not constant, is usuaUy observed only at the beginning, 
and belongs frequently, also, to the nasal discharges of catarrh, strangles, 
and influenza, if the patients are kept on green food or in a pasture. The 
nasal discharge constitutes a characteristic symptom of glanders only, if 
all its essential properties are present (sufficiently developed), and are 
considered as a whole. If the other principal symptoms (swelling of the 
lymphatic glands and idcers in the nasal cavity) are absent or remain 
unobserved, some minor symptoms, which may happen to be present, 
and the absence of all such symptoms which are peculiar to other dis- 
eases, make fr^equently a diagnosis possible. 

{b.) A distinctly limited swelling of tlw submaxillary lymp1uUi<i glands 
constitutes the second essential symptom, which is more charactenstic 
of glanders, and of greater diagnostic value than the discharge from the 
nose. The swelling corresponds to the discharge ; that is, if the latter 
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is one-sided, for instance, from the left nostril only, the glands of fhe 
corresponding left side or the head are aifected, and if the discharge is 
fh)m both nostrils the glands of both sides are swelled, but always tiiose 
of that side the most on which the discharge is most copious. The 
swelling does not exhibit /any conspicuous sign of inflammation, and is 
usually not painful, except at the beginning or after a sudden increase 
of the morbid process. It is always distinctly limited, and tiie swelled 
gland is always hard and usually of the shape and size of a x>6anut ; 
may occasionally, however^ be found as large as a hen^s egg. Large in- 
flammatory swellings without distinct limits do not belong to glanders. 
At first the swelled glands are more or less movable beneath the skin, 
but afterwards, in an advanced stage of the disease, the same frequently 
appear to be attached more or less firmly to the bone and are immova- 
ble. The swelling, unless irritated by external causes, never dissolves 
in suppuration like the inflammatory swellings common in distemper, 
and is absent only if the lymphatic glands have been extirpated, if the 
lymphatics have become obliterated, or if the morbid process in the 
mucous membrane of the respiratory passages is situated too high to be 
within the province of those lymphatics which are connected with the 
submaxillary glands, for the swelling is caused solely by a deposit of 
deleterious matter ^hich has been absorbed by the lymphatics. Pro- 
fessor Gerlach looks upon every horse as probably affected with glan- 
ders which shows a distinctly limited, hard, knotty, and painless swell- 
ing of the submaxillary lymphatic glands. I will not contradict a man 
of his experience and learning, and admit that such a swelling consti- 
tutes a very suspicious and characteristic indication of glanders, espe- 
cially if some other symptoms of that disease are also present ; but I 
am obliged to remark that I have seen horses not affected with glanders 
in which those glands were swelled to the size of a peanut, and were 
hard, without pain, and movable. 

(c.) Ulcers of a pecuUar^ chaiicrous character on the mucous mem- 
brane of the nose, and especially of the septum or cartilaginous partition 
between the nasal cavities, constitute by far the most characteristic 
symptom, and, in fact, the only one which makes the diagnosis a certainty, 
even if all other symptoms should be absent or imperfectly developed^ 
Still, such is never the case ; if there are ulcers in the nose, then there 
is also a discharge of matter mixed with mucus from the corresponding 
nostrU. In some cases these ulcers are present, but are situated too 
high to be seen unless the horse is examined in bright sunlight and the 
rays of the sun are reflected by a mirror into the cavity of the nose. The 
seat of the ulcers is usually on the septum and near the nasal bone. 
Their size and shape vary (Fig. IV). Some ulcers are smaU, isolated, 
almost round ; others are large, of an irregular shape, and of uneven 
depth. AU produce matter, have elevated, corroded Dorders, a dirty, 
steatomatous-looking bottom, and are never covered with a scab. At 
first small gray specks or elevated gray spots (glanders-nodules), vary- 
ing in size from that of a pin's head to that of a pea, make their appear- 
ance (Fig. IV, 1 and 2, and Pig. V, a and 6). These nodules soon decay 
and form ulcers. Gradually the ulcers increase in size and depth (Fig. 
IV, 3) ; their borders become more elevated and corroded ; the process 
of decay goes on 5 and if two or more smaU ulcers are close together, 
they become confluent, unite, and constitute one large, irregularly-shaped 
ulcer (Fig. IV, 4), which continues to increase in size and depth. Decay 
and destruction work their way deeper and deeper, even into the car- 
tilage, and if ulcers happen to be existing in both cavities, or on both 
sides of the septum, it occurs not seldom that the latter becomes per^ 
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forated. I observed several such cases, one especially in Lee Centre, 
Lee comity, Illinois, in 1866, in which the hole in the lower or anterior 
part of the septnm was fully as large as a silver half-dollar. The borders 
of the same appeared irregular, corroded^ much swelled or elevated over 
the surfia>ce of the septum, and coated with a dirty-looldng, discolored, 
and blood-streaked glanders-matter. The disease, in that case, was far 
advanced, and the animal about ready to die. 

Sometimes it happens that a glanders-ulcer shows a tendency to heal; 
it loses its chancrous character; granulation makes its api>earance; a 
scurf or scab is formed ; a healing takes place, and a ^brous, whitish- 
colored, somewhat puckered or ster-shaped scar is left behind. 

Some authors h^ive attached considerable diagnostic importance to a 
bluish or lead-gray color of the nasal mucous membrane, and to bluish 
or lead-gray spots, which usually make their appearance before it 
comes to ulceration. Such a bluish color, however, is not a constant 
symptom — ^in some cases only small red specks can be seen on an other- 
wise rather pale mucous membrane, and is not characteristic either, be- 
cause it is observed also ia catarrhal diseases, and in horses driven 
against the wind in cold weather. 

{d.) Minor syrwptoms. — ^The three principal symptoms just described » 
are usually accompanied by some otiiers of minor diagnostic value, but 
under certain circumstances very important, especially if one or another 
of the principal symptoms should happen to be imperfectly developed. 
As such minor symptoms, may be mentioned, first, an accumulation of 
a glassy, whitish-gray mucus in the inner canthus or comer of the eye 
of the diseased side of the head. It is a symptom which usually makes 
its appearance at the beginning of the disease; second, a lusterless, 
dry, and dirty-looking, or so-called " dead" coat of hair; third, more or 
less difficulty in breathing; fourth, a peculiar short and dry cough, 
somewhat similar to the well-known cough of a horse affected with 
heaves. These last three symptoms, of which the cough is the most 
characteristic, make their appearance only after the morbid process has 
made considerable progress. In some cases the plain outbreak of the 
disease, or the appearance of plain and unmistakable symptoms, is pre- 
ceded by a swelling of the inguinal, the axillary, and other lymphatic 
glands. 

The difficulty of breathing, and the peculiar and somewhat character- 
istic cough, though only miuor symptoms in common or nasal glanders, 
rise to great diagnostic importance if the morbid process has its princi- 
pal seat in the lungs instead of the mucous membrane of the nasal cavi- 
ties — ^if, in other words, the animal is affected with that form of the 
disease which Professor Gerlach has called '^j^ulmonal glanders.^ 

It happens sometimes that a horse is affected with glanders and com- 
municates the disease to other healthy animals, but does not itself show 
any of the three principal symptoms characteristic of that disease; has 
no discharge from the nose, no swelled glands, and no ulcers in the nasal 
cavities. The late Professor Spinola, in his lectures on veterinary pa- 
thology at Berlin, related such a case to his students, which will serve as 
an illustration. It is substantially as follows: In a village near Berlin 
glanders broke out in a stable in which several horses were kept. A 
veterinary surgeon was called, who made an investigation and con- 
demned every horse that showed any symptoms of the disease, and 
every animal condemned was immediately killed. The horses appa- 
rently not affected were kept for several weeks under police control, 
and from time to time inspected, but finally released. Among them was 
one old sorrel horse which had the heaves, and which had been brought 
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into the stable a short time before the first case of glanders made its ap- 
pearance. This sorrel horse soon after was sold to a man in another 
village, and came into a stable containing also quite a number of horses. 
In that stable, too, glanders broke out. A veterinary surgeon (another 
one) was called, and every horse showing symptoms of glanders was 
condemned and immediately destroyed. The old sorrel horse, however, 
which was known to have '^ the heaves^" was again released after some 
length of time, together with those whlfch had remained exempted, and 
was sold once more, this time to a man who kept over 30 horses (I have 
forgotten the exact number) in his stable a few miles from the city. In 
this last stable glanders likewise made its appearance after some lapse 
of time, but in that case Professor Spinola was called. He, too, after a 
careful investigation, condemned every horse that showed any symptom 
of glanders, and* insisted upon condemning also the old sorrel horse, 
whose history was then unknown to him, notwithstanding that no symp- 
toms of disease, except such as are usual attendants of heaves, could be 
observed. The owner hesitated to consent to the loss of a horse appa- 
rently not affected with glanders, but Spinola insisted upon the con- 
demnation. The post mortem examination revealed that the old horse, 
which had the "heaves," was affected with pulmonal glanders in a very 
high degree ; and Spinola, after learning tiie history of the old sorrel, 
was convinced that the latter had caused the outbres^ of the disease in 
all three stables. Professor Gterlaeh, in his valuable treatise, cites sev- 
eral eases, which to relate would lead too far. Some cases, though not 
so strking as that related above, have also come under my own observa- 
tion. In pulmonal glanders the morbid process has its principal seat in 
the lungs, and may remain limited to the latter for months, and even 
for one or two years ; and during that time, or as long as the morbid 
process is confined to the lungs, no prominent symptoms may make their 
appearance except such as are usual attendants upon heaves — some dif- 
ficulty of breathing, and a peculiar short, weak, and dull cough, which 
must be heard, but is not easily described. Finally, however, but not 
before the disease has made considerable progress, the difficulty of 
breathing iucreases, more or less discharge from the nose makes its ap- 
pearance, emaciation sets in, the natural glossiness of the coat of hair 
disappears and becomes rough, stands on end, and exhibits a so-called 
dead and dirty-looking appearance. The skin, too, loses some of its 
natural elasticity, and the animal becomes "hide-bound." 

The morbid changes are revealed only at the post mortem examination. 
Smaller and larger glanders-nodules (usually called tubercles) present 
themselves in different stages of development and subsequent decay in the 
tissue of the lungs. Some of them present themselves as formations rich 
in glanders-cells (see illustrations), and others, especially if the disease is 
of long standing, as decayed, cheesy, dried, and shrunk substances and 
glanders-tumors of a sarcomatous and fibroid character. In some of 
the oldest ones even a deposit of lime-salts may have taken place. I 
remember one case, T^hich occurred in Germany, a few miles from my 
residence, about twenty years ago, when I first commenced to practice. 
I was called to examine a horse suffering from some pulmonal disorder. 
The symptoms were those of pulmonal glanders in an advanced stage of 
development ; even nasal discharges had made their appearance. I diag- 
nosticated glanders, but being young and without much experience, de- 
clined to take the responsibUity of condemning the horse, because the 
laws of Germany are very strict in that respect, and provide that every 
I^orse affected with glanders be destroyed inmiediately. I therefore 
reported the case, not to the proper executive authorities, but to the 
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veterinary surgeon-generaJ, who, at my solicitation, came immediately 
and examined the animal. He did not prononnce it a clear case of glan- 
ders, but doubted, at least hesitated. The owner, however, consented 
voluntarily to have the horse killed. The post mortem examination re- 
vealed pulmonal glanders in a very advanced stage. A similar case, of 
which I shall have to give a brief account in another chapter, I had an 
opportunity to observe in 1866, near Dixon, Lee county, Ulinois. 

As the principal symptoms of pulmonal glanders are essentially, for 
some length of time at least, only such as are also observed in common 
cases of heaves (one of the most frequent disorders of horses), the diag- 
nosis must frequently be based, as a lawyer would say, upon circumstan- 
tial evidence. ' 

A horse must be suspected of being affected with glanders, first, if the 
peculiar, weak, and dry cough constitutes, compared with the difficulty 
of breathing, the predominating symptom ; if the animal becomes more 
and more emaciated and hide-bound, and if the appearance of the coat 
of hair is such as to indicate the presence of a cachectic disease. Sec- 
ond, if it is known that the animal in question has been exposed to the 
contagion. Third, if other horses have become affected with jglanders 
or farcy, after having been together with the animal that shows those 
symptoms. Fourth, if a horse apparently affected with heaves has pre- 
viously exhibited other symptoms, more or less characteristic or suspi- 
cious, of glanders. Fifth, if other symptoms, such as are observed in 
so-called ^^ nasal gleet,'' or incipient nasal glanders, make their appear* 
ance. 

3. FAEOY, OE BXTBENAL GfLANDEEB. 

The name "farcy" is given to such cases of glanders in which the 
morbid process has its seat in, and immediately beneath, the skin, and in 
which nodules, boils (glanders-buboes), and iilcers of a very infeetious 
and chancrous character make their appearance in the subcutaneous 
tissue, ^d in the skin itself. Glanders-nodules and lenticular ulcers in 
the tissue of the skin, boils beneath the skin, smaUer and larger open 
ulcers penetrating the same, a strand-shaped swelling of the subcuta* 
neons lymphatics, swelled lymphatic glands, and oedemata, the latt^ 
especially in the legs and on the head, constitute the most essential 
symptoms. 

Professor Gerlach discriminates two forms : Subcutaneous glanders 
or conunon farcy, and exanthematous glanders or skin farcy. 

^a.) Subcutaneous glanders or oommon farcy. — The morbid process in 
this rather frequent disease has its principal seat in the subcutaneous 
connective tissue, and In the lymphatic system of the skin and be- 
tween the skin and the muscles, but especially on the inner side of the 
hind legs, on the lips, on the neck, between the fore legs, and on all'such 
places where the skin is thin and fine. At first distinctly limited swell- 
mgs of an inflammatory character (incipient boils or glanders-buboes) 
make their appearance in the subcutaneous tissue. These swellings or 
boils soon commence to dissolve, or to decay, from within 5 the ulcera- 
tion begins in the center, but the matter, being very corrosive, soon 
works its way into the skin, the boil finally opens, and presents a 
farcy-ulcer with a steatomatous bottom, and elevated, corroded, and in- 
flamed borders. At the same time, or even before the formation of Uie 
first ulcer has become completed, deleterious matter is absorbed by the 
nearest lymphatics, and deposited in the lymphatic glands. The for- 
mer, in consequence, swell to hard and plainly visible cords or strands, and 
the latter to painful and distinctly limited tumors. The partial or total 
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cloBing of the lympliotic vessels and glands thus effected iuterfereg 
with, and even prevents, a performajice of their functious, or stops 
tho absorption of lymph, and oedematous swellings, more or less ex- 
tensive, are the necessary conseqnence. The same make their ap 
pearance especially if the seat of the morbid process is on the inside 
of a leg, and if either the inguinal or axillary glands are swelled and 
closed by a deposit of deleterious matter. The more extensive and com- 
plete the swelling and closing of the lymphatic vessels and glands, or 
the more lymphatics are affected, the more extensive is also the cadema. 
Lameness, usually caused by such an (edema, is also a frequent at- 
tendant. 

The roundish boils or tumors increase in size from that of a hazel-nut 
to that of a hen's egg. At first, when such a boil is making Its appear- 
ance, it is not fastened to the skin ; the latter can yet be moved a little 
in every direction over the boil, but soon the neoplastic process and the 
subsequent decay will extend to the tissue of the skin, and boil and skin 
will become firmly united before the ulcer breaks and discharges its ex- 
tremely infectious and corrosive contents, consisting of decaying glan- 
ders-cellt or matter, and lymph. 

(b.) JExanthematoKS glanders or sMn farcy. -^\vl this form of glanders 
or fercy the principal seat of the morbid process is in the tissue and 
in the lymphatics of the skin or cutis. It is a rare form in horses, but 
the only one in which external glanders or farcy makes its appearance 
in a human being. Distinctly limited swellings (nodules and tumors) of 
the size of a pea to that of a hazel-nut, either isolated, or united and re- 
sembling a string of beads, make their apxiearance in the tissue of the 
skin. These swellings soon break, and then jiresent round ulcers with 
elevated and corroded borders. The discharge consists of a mixture of 
matter, composed mainly of decayed glanders-cells and lymph. Li 
other, though rather rare cases, the swellings are very small and numerous, 
and present themselves a«s small nodules, some of which are so small as 
to be scarcely visible, while others are about as large as conunon peas. 
These small swellings, too, are soon changed to ulcers, which are usually 
flat, lenticular, and constantly suppurating. If close together the same 
become frequently confluent. Oidy one case of skin-farcy has ever come 
under my observation. It was about five years ago, at Manhattan, 
Kans. Numerous small ulcers were crowded closely together on the 
nose and the muzzle pf the horse, which was also affected with nasal 
glanders. 

On the human skin, not being covered with hair, the whole process 
can be observed much better than on the skin of a horse. Professor 
Virchow's description of skin-farcy in men may, therefore, find a place. 
Virchow says : 

At first these spots are much rcddcnod, but very small, almost like flea-hites ; then 
papular sweUings are formed ; the surface of those swellings rises gradually rather in 
tho shape of a, round and solid elevation than of a pustule, and assumes a yellowisli 
color, which ^vcs it a pustulous appearance. If the epidermis is removed isova. such 
a flat or roundish pai)ulo or nodule, which is not depressed in the center, but sur- 
rounded by a swelled and reddened court, a pariform, moderately consistent yellowish 
fluid is formed, which contains but few organized constituents, and consists mainly of 
tho decayed elements of the fonnerly solid nodule. The fluid, therefore, is not lodged 
in a pustulous elevation of the epidermis, but in a small hole in the corium, which 
penetrates tho latter as if it had been made with a punch. After some time the fluid 
(matter) becomes colored by hemorrhagic admixtures ; still later its color is changed to 
bluish red, and finally small brown or blackish crusts or scabs are formed. Such erup- 
tions ax^pear sometimes in enonnous numbers on the whole body. — (Gerlach^s Treatise.) 

Na»al gleet. — ^This is a name which I hare accepted only with great re- 
luctance, because it signifies no definite disease, and is used frequently, 
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as I shall hereafter have an opportunity to show, to cover ignorance, 
fraud, and crime. It can be retained only if applied exclusively to such 
cases of disease (usually occult or incipient glanders) in which the horse 
has a suspicious-looking discharge j&om the nose, but shows no othei 
characteristic symptoms suflciently developed to base upon them a sure 
diagnosis. So, for instance, it may happen that a horse has a chronic 
discharge of matter and mucus from one or both nostrils, and^ perhaps, 
also a distinctly limited swelling of the submaxillary lymphatic glands, 
and yet neither the discharge nor the swelling may be sufficiently charac- 
teristic to justify the decision that the horse iu question is affected with 
glanders, because the latter is a disease which, for obvious reasons, de- 
mands a correct and x>ositive diagnosis. To declare that a horse has 
glanders is equal to condemning the same to be kQled. The term ^' nasal 
gleet,'' therefore, is convenient and admissible, if used exclusively to 
signify a disorder of the respiratory organs attended with suspicious 
discharges from the nose, and other symptoms common in glanders, but 
not yet fully enough developed or sufficiently characteristic, one way or 
another, to make the existence or absence of glanders a certainty. Such 
a disorder, of course, must be considered as incipient or occulrglanders 
till every doubt has been removed. 

Chranie omd acute glanders. — ^Glanders, as a rule, is a chronic disease. 
The morbid changes develop slowly. Of the various forms in which the 
disease is able to make its appearance, pulmonal glanders, unless com- 
plicated with one of the other forms, or with o9ier inflammatory or 
feverish diseases, is the most chronic, or takes the longest time to pro- 
duce conspicuous symptoms and to become fia>tal. It takes frequently 
two or three years before the animal succumbs. iN'asal glanders is usu- 
ally not quite so slow in its progress ; still it also very often takes half 
a year or longer before the morbid process makes sufficient headway to 
produce plain, unmistakable symptoms, or before the chancrous ulcers, 
characteristic of glanders, make their appearance in the mucous mem- 
brane of the septum of the nose. Farcy, or external glanders, is usually 
the least chronic (comes the soonest to a termination) of the various 
(uncombined) forms of glanders. Plain and unmistakable symptoms 
(veritable farcy-ulcers) make their appearance almost always within 
three months and frequently within a week or two after the infection 
has taken place. In mules and asses, however, the various forms of 
glanders are usually less chronic, make a more rapid progress, are more 
destructive, and come sooner to a termination than in horses. The prog- 
ress of the morbid process depends also to a great extent upon the con- 
stitution and the organization of the animal and the mode and manner 
in which it is kept. Weather and temperature, too, have considerable 
influence; warm and dry weather usually retards, and cold, wet, and 
stormy or inclement weather usually accelerates and spreads the morbid 
process. Most authors discriminate between acute and a chronic form 
of glanders. From a practical standpoint such a distinction is perfectly 
admissible, but to separate acute and chronic glanders as two different 
diseases, as has been done by some (French) authors, must lead, and 
has led, to very dangerous mistakes and to great confusion. Every 
form of glanders, as I have said before, is naturally — eo ipso — ^more or 
less chronic in its course, but may become acute, either from the^ first 
beginning or at any stage of its development, and sometimes very sud- 
denly, under any of the following conditions : 

1. If a complication takes place either with one of the other forms of 
glanders or with another disease or disorder. Sometimes even a smaU 
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wound is sufficient to inaugurate the acute course or a rapid progress of 
the morbid process. 

2. K glanders has been conununicated by a direct introduction of 
glanders-matter into a wound, or a direct contact of the contagion vntix 
tiie blood. The greater the quantity of glanders-matter introduced tiie 
more concentrate the contagion inocuj^ted, or the larger the wound 
the more acute or rapidly progressing and spreading is usually the 
morbid process of the communicated disease. 

3. If the constitution of the animal has been weakened, or if the 
vitality of its organism has been seriously impaired either by glanders 
itself or by any other disease, the course of glanders, although natu- 
rally slow or chronic from the beginning, is usually changed to an acute 
one as soon as the morbid changes have become sufficiently important 
and extensive to weaken essentially the constitution of the animal, and 
to cause a profase infection or spreading of the contagion through the 
lymphatics in the animal organism. Toward its ^tal termination 
glanders, therefore, always changes its course from chronic to acute. 
Unlike most other diseases it commences chronic and ends acute. 

4. Exposure to wet, cold, and inclement weather , catching cold, hard 
work, close, dirty, and ill-ventilated stables, unhealthy food, &c. — ^in 
shorty everything that is calculated to produce an injurious influence 
upon the organism, or is calculated to impair the health of the animal, 
has a tendency to accelerate the morbid process, to change the chronic 
course of glanders to an acute one, and to hasten the outbreak after an 
infection has taken place. 

The morbid process of glanders is accelerated and caused to spread 
more rapidly if the latter becomes complicssited with an inflammation, 
or with any very feverish or very typhoid disease. The morbid pro- 
cesses of glanders and inflammation increase each other reciprocally. 
Q^e inflammatory process adopts, to a great extent, the nature and 
characteristics of glanders, and tiie morbid process of the latter disease 
becomes blended with tiie former, and assumes the attributes of an in- 
flammation. In either case all the symptoms become very violent, and 
the morbid process progresses and spreads very rapidly, particiuarly 
in those tissues which are in a state of inflammation. Ulceration, too, 
becomes extensive in a short time, and the lymphatics, by absorbing 
tiie deleterious matter, seem to spread the.contagion and the elements 
of glanders rapidly through the whole system. K the original disease 
is glanders, farcy wiU also make its appearance within a short time : 
and vice versa^ existing farcy will soon be complicated with nasal and 
pulmonal glanders of an inflammatory character. The exudations pro- 
duced by an inflammation which has assumed the nature of glanders 
are always very deleterious and corrosive and destroy like a caustic the 
tissues with which tiiey come in contact. The morbid changes effected 
by such an inflammation resemble those of a maUgnant diphtheria. In 
extreme cases the morbid process may become so violent as to cause 
the neoplastic process, characteristic of glanders, to be superseded 
by immediate destruction and mortification. In such a case profuse, 
diphtheritic ulceration and destruction of tissue take the place of the 
neoplastic production of glanders-cells and their subsequent decay. 
The glanders-cells are destroyed {decay or perish) before their forma- 
tion has been completed, consequentiy are absent. 

That a direct and abundant introduction of glanders-matter into a 
wound, or a direct contact of the contagion with the blood, is well cal- 
umniated to produce an acute form of glanders, or sufficient to inaugurate 
a rapid progress of the morbid process, is probably best iUustrated by a 
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case which OGCurrcd about eleven years ago, near Dixon, Lee county, 
Illinois, where I was then practicing. A farmer, Mr. B., came to my 
office with a horse which he liad recently bought, and which was appar- 
ently suft'ering &om some pulmonal disorder. The animal was in a mod- 
erately good condition and free from fever. The morbid symptoms ob* 
served consisted in a slightly laborious breathing, a short, doll, bat 
somewhat loose (not dry) cough, some discharge from one nostril, and a 
shght swelHng of the submaxillary lymphatic glands of the same side 
of the head. The symptoms, consequently, were the same as are usually 
observed in pulmonal glanders ; but* as none of them were sufficiently 
developed or presented sufficiently characteristic properties to indicate 
with certainty the presence of glanders, and as no ulcers-^the most im* 
portant diagnostic symptom of glanders^^-^could be discovered In the 
nose, I hesitated to make a definite diagnosis, but in&rmed the owner of 
my suspicion, and advised him to put the horse, if convenient, to hard 
work for the pirrpose of accelerating thereby tiie morbid process (if 
glanders), and to return, the animal for frLrther examination within a 
week or so. A few days afterwards the same fanner came again to my 
office with another horse with a badly torn eyelid and an inflamed eye 
for treatment. This latter horse, which I will call horse No. 2, had been 
bitten in 1^ eyelid and had the same torn by the horse with the suspi- 
cions symptoms, which I had seen before, and which I will call horse No. 
1. In examining the wound, which probably had been made during the 
night, I found the borders very much swelled, and the wound and the 
conjunctiva of the eye in a condition which strengthened my suspicions 
of horse No. 1 being affected with glanders. Still, by means of a &w 
stitches, I united the margins of tl^ wound as well as circumstances 
permitted. After I had x)erformed the operation I examined the horse 
as to his general health, but especially as to symptoms of glanders. 
With the exception of some feverish acceleration of the pulse and the 
very inflamed condition of the torn eyelid and the conjunctiva, no morbid 
symptoms could be found. The horse appeared to be in good health 
and free from any respiratory disorder. The next day I saw both horses. 
Nos. 2 and 1, on S.'s farm, a fow miles from Dixon. Horse No. 2 baa 
high fover; the wound in the eyelid presented considerable swelling 
axid had suppiurated; some of the stitches had been torn out ; and a 
lump of grayish and glassy mucus had accumulated in the inner cor- 
ner or canthus of the eye. These symptoms, though comparatively in- 
significant under other circumstances, convinced me still more that the 
torn eyelid would not heal and that horse No. 1 was affected with glan- 
ders, and had communicated the contagion to horse No. 2. In the con- 
dition of horse No. 1 no essential changes had taken place, except per- 
haps a slight increase in the discharges from the nose. Aoout a week 
later horse No. 2 presented plain and unmistakable symptoms of glan- 
ders, consisting of lameness, swelling of the inguinal glands, copious 
discharges from the nose, swelling of the submaxillary glemds, and 
diphtheritic ulceration on the septum. The condition of horse No. 1 was 
almost unchanged. Both horses were kiUed the next day. The po9t 
mortem examination of horse No. 1 revealed, besides the characteristic 
morbid changes in the lungs, indicative of pulmonal glanders of long 
standing, only a fow small ulcers high up on the septum, while horse No. 
2 showed all the essential symptoms of fully>developed acute nasal glan- 
ders and of incipient farcy, but scarcely any morbid changes In the 
lungs. Whether the inoculation with glanders-contagion effected by the 
biting and tearing of the eyeUd constituted the first communication of 
the contagion to horse No. 2 by horse No. 1, or whether a inrevious in* 
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fecfcion had taken place (both horses had been worked together, and had 
been kept in the same stable a week or two before the eyelid was torn), 
I was unable to decide, but hold myself convinced that the direct intro- 
duction of a comparatively large quantity of the contagion into a fresh 
wound, and the immediate contact of the same with the blood, consti-- 
tuted the cause of the acute course of the disease, inaugurated by the 
inflammation in the wound of the eyelid. There can be no doubt of the 
disease having been communicated by horse No. 1 to horse No. 2, because 
subsequent inquiries elicited the fiact that horse No. 1 had become in- 
fected with glanders several months before he came into the possession 
of Mr, B., by another horse to which the disease had been communicated 
by a conaemned United States Army horse affected with glanders and 
sold by the government to a farmer, in whose possession he died. 

Another case, perhaps not less illustrative, occurred in the same year, 
also not far from Dixon. I was called upon to examine a mule which 
showed suspicious symptoms, indicating the presence of glanders, but as 
no ulcers could be discovered in the nose a definite diagnosis could not be 
made. This, however, was the more necessary and desirable, as the mule 
in question had come from another State (Indiana), and had oeen bought 
only a few days before. To get out of the difficulty and to force a decis- 
ion, I inoculated the mule with his own nasal discharges under the 
sternum behind the fore legs. In a few days a nice farcy-ulcer had 
developed, the symptoms of glanders proper, too, had made considerable 
progress, and the chronic course of the disease had been changed to an 
acute one. 

Wherever glanders presents itself as an acute disease, either an uncom- 
mcmly large quantity of the contagion has been introduced at once and 
brought in direct contact with the blood, or a complication of some sort 
ha^s been effected. 

The nature of glcmders. — ^The hypothesis in regard to the nature of 
glanders, and the theories concerning the morbid changes and their 
relative importance, have differed very widely, and have recently under- 
gone great changes. Although modem investigations have proved 
beyond a reasonable doubt that all the old hypotheses are erroneous, 
some of them seem yet to have their adherents. 

At the end of the last and the beginning of this present century 
most veterinarians looked upon glanders as a blood disease. Bourgelat 
(1779), Kersting (1784), and Coleman (1839), supposed that glanders pro- 
ceeds from a morbid, corrupt, or defective composition of the blood and 
looked upon that as the immediate cause of the disease. 

Later veterinarians advanced different opinions. Dupuy (1849) called 
glanders an affection tvherouleuse^ considered it, together with strangles 
or distemper, grease-heal, &c., as a tuberculous disease, and denied, like 
most French veterinarians, the existence of a contagion. Marel (1826) 
looked upon glanders as the natural consequence of a chronic inflamma- 
tion of the nasal mucous membranes. Dance and Cruveilhier connected 
glanders with an inflammation of the lymphatics. Loiset found throm- 
bosis in the lymphatics of the mucous membrane of the nose, and after 
that a tendency prevailed to consider glanders as a pysemic disease. 
This new doctrine culminated in the hypothesis of Tessier, who denied 
the absorption of matter, substituted a formation of matter (pus) in the 
blood, and pronounced glanders as one of many diseases in which a ten- 
dency to produce matter is primarily existing iq the blood. Finally 
clinical observations were made in France which removed (f) every 
doubt as to the pysemlc nature of glanders. Eenault {Rectieil de med. 
v6t6r.. 1835, p. 396) published observations, according to which glanders 
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proceeded from a fistule on the withers, fipom bmising of the upper eye- 
lid, and from a fistule of the spermatic cord. Dupuy {Bulletin de 
VAcadimie demed.j 1836, p. 481) observed that glanders proceeded fix)m a 
seton on the shoulder. Eiss {Beeueil de wM. vkSr,y 1837, p. 602) observed 
several cases of glanders which were caused by severe contusions of the 
nose. Eey observed that glanders made its appearance after a fracture 
of the nasal and maxillary bones. Afterwards Benault and Bouley 
{Beeueil de m6d. vStSr.^ 1840, p. 257) endeavored to corroborate or to affirm 
these observations by direct experiments. They injected matter into the 
veins of horses, and claimed to have produced glanders-ulcers in the 
nose of a horse by such an injection of innocent matter. Eey {EecueU 
de rnM. v6t6r,^ 1867, p. 417) looks upon the experiment of Benault and 
Bouley as a singulai* case, but Professor Hering in Stuttgart {Bepertoriumj 
1868, p. 36) does not find it singular at all, and says that he made the 
same experiments a long time ago, and had succeeded in producing in 
some cases glanders, in other cases suppuration (in the luhgs), and in 
others no result whatever. Such statements are, to say the least, exceed- 
ingly queer, particularly if made by such a learned and experienced 
man and otherwise so reliable an authority as Professor Hering, because 
such observations are, and must be, based upon a mistake either one 
way or another. There are three possibilities : Either the matter injected 
into the veins must have been taken firom a horse affected with glanders 
or farcy, the animals experimented on must have been previously 
infected with the disease, or exposed in some way to the contagion, or 
the disease produced was no giaiiders at all. A previous infection must 
be considered as the most probable solution, because the horses sub- 
jected to such experiments are usually old or condemned animals bought 
for anatomical purposes at from two to four dollars a head. A great 
many experiments with injections of matter (pus) into the veins of 
horses — ^probably the most that ever have been undertaken — ^have been 
made at about the same time, but independently and at different places, 
by Professor Guenther in Hanover {Nebel u. Vix Zeitschrift^ 2. B.) and 
Professor Spinola in Berlin ( Ueher das VarJcommen der Mterknoten in den 
Lungen, 1839). The same were afterwards repeated at various times by 
Professor Gerlach, the late director of the Boyal Veterinary School in 
Berlin, who died in 1877. Neither of these three very reliable investi- 
gators nor anybody else, except Bouley and Hering, has ever succeeded 
in producing (!) glanders in a horse by an injection of innocent matter 
(pus) into the vems. 

All those hypotheses and theories, notwithstanding some of them 
were only short-lived, contributed a great deal in creating the confd- 
sion in regard to the contagiousness or non-contagiousness of glanders 
(la morve)y which, until recently, has been prevailing among the French 
veterinarians. Bouley separated acute glanders and chronic glanders as 
two distinct or entirely different diseases, and considered chronic gland- 
ers as non-contagious, and acute glanders and farcy as contagious and 
pysemic diseases. Godine {EUm&ns WSygidTie vitSinairey suivis de re- 
eherchea mr la morve, etc.j 1815), went still further, and denied the con- 
tagiousness of glanders altogether. Bouley, however, finally admitted 
that contagious acute glanders might, under cerkbin circumstances, be 
developed from non-contagious chronic glanders. These fallacious doc- 
trines of the professors of the Alfort veterinary school, not only caused 
great confusion in regard to diagnosis (glanders not being considered as 
a disease sui generis^ was frequently confounded with other diseases), 
but also great losses, amounting to millions of dollars, to the people of 
France, by preventing a strict condemnation of glandered horses, and 
allowing thereby an unlimited spreading of the disease. 
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The veterinarians of Belgium, too, became infected mth the French or 
rather Alfort confusion, otherwise they never would have stated in their 
official reports {Bulletin du conseil supSrieur ^agriculture du royaume de 
Belgique ArmCj 1858, Bruxelles, 1860), that of 810 glandered horses, 136 
had been cured. The veterinary school of Lyons, France, has always 
kept aloof fi-om the errors of the Alfort institution in regard to glanders^ 
and has never denied the contagiousness of that disease. 

The German veterinarians, though differing at times considerably in 
opinion as to the nature of glanders, have never doubted its contagious- 
ness ; and Grerman governments have always been very strict in taking 
tibie most effective measures against the spreading of that terrible enemy 
of the equine race by requiring a prompt destruction of every horse re- 
ported by a veterinary surgeon as being affected with the disease. As 
a consequence, glanders has become a rare disease in Germany, and 
the annual losses are very insignificant. 

Most of the older German veterinarians looked upon glanders as a 
dyscratic disease. Some believed they had found the immediate cause 
in a qualitative change of the animal albumen ; others, in a morbid iu- 
crease of fibrin. As to the morbid changes, some thought they had dis- 
covered something characteristic in a s^gnation of lymph in the lym- 
phatics, others in a formation of tubercles, and still others considered 
glanders as a product of scrofulosis. A few went even so far as to hold 
glanders to be identical with tuberculosis and scroflilosis. The tuber- 
culosis doctrine originated in France, and gaiued a good many adherents 
w illin g to look upon glanders as an equine tuberculosis. The scrofu- 
losis doctrine was bas^ upon the erroneous supposition that glanders 
proceeds or develops from strangles or distemper, and that the latter 
is a scrofulous disease. Erdt (in his Eotzdyscrasie imd ihre verwand- 
ten Krankheiten) declared glanders, as recently as 1863, to be a dyscratic 
disease, and discrimiuated a scrofidosis, blennorrhceic, septicamic, 
carcinomatous, syphylitic, and otiier forms of glanders, but considered 
scrofidosis glanders as the generic form. PK)fessor Gerlach, in his 
valuable treatise from which several of the notes just given have been 
taken, refutes the theories of Erdt by the following statement, for the 
correctness of which I can vouch from my own knowledge of the facts: 

The breed of the milk-white (white-bom) horses of the royal stables of the late 
Kings of Hanover was kept pure oy continuous in-and-in breeding. As a consequence 
more than half of the number of colts bom perished every year of scrofulous diseases. 
At the posUtJMyrtem examinations the mesenterial glands presented every stage of scrof- 
ulosis from simple swelling to a cheesy degeneration. Still, never a case of gland- 
ers occurred, neither among the colts nor among the grown horses. This proves that 
scrofulosis reaUy makes its appearance in colts in exactly the same form as in chil- 
dren, and it is therefore not justifiable to attribute an entirely different disease of 
horses to scrofolosis. 

For our present better knowledge of the nature and the morbid anatomy 
of glanders we are indebted especially to the thorough, unbiased, and sci- 
entific researches and iavestigations of Professors Virchow {Scmd- 
huch der speciellen FathologiCj Bd. 2, and Die Jcranhhaften Oeschwuelste. 
Bd. 2) 5 Leisering [Bericht ueber das Veterinairwesen im Koenigreich 
Sachsen. 1862 und 1867) ; Eavitsch ( Virchow^s ArcMv, Bd. 23); Eoloff, 
(Mdgazm von Ourlt und Hertwig Bd. 30), and Gerlach {JahreabericM der 
Koenigl. Thierarzneischule zu Hannover j 1868). 

THE MORBID PROCESS. 

Glanders commences as a neoplastic process — ^new morbid formations 
(glanders-ceUs) are produced. The mucous membrane of the respira- 
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tory passage, the lungs, the subcutaneous tissue and the cutis, and, oc- 
casionally, some of the connective tissues of other parts of the body, 
constitute * the primary seat of the morbid changes. The lymphatic 
vessels and glands become secondarily affected. The neoplastic pro- 
cess, however, does not in every case of glanders occur in all those tis- 
sues named; its seat in a certain tissue determines the form of the dis- 
ease. In common or nasal glanders the morbid changes have their 
main seat in the mucous membrane of the nasal cavities, and of the 
maxillary sinuses ; in pubnonal glanders the same make their appear- 
ance principally in the lungs ; and in farcy the neoplastic process is 
taking place either in the subcutaneous connective tissue (common farcy), 
or in the cutis itself (skin-farcy). In other tissues, morbid changes, as 
a general rule, occur only if glanders has become complicated with 
another disease — an inflammatory process, for Instance. The products 
of the neoplastic process consist of round cells, and of spindle-shaped 
cells. The latter, usually, undergo further changes ; some of them de- 
velop to round cells, and others serve as the elements of excessive or 
morbid growths of connective tissue, which, however, do not present 
anything characteristic, and must be considered as subordinate products 
of the neoplastic process. The round cells are in shape and form simi- 
lar to granulation-cells and matter-corpuscles, but vary in size from that 
of the latter to two, three, four, five, and in some cases even ten times 
as large. The youngest round-cells, or those latest produced, present 
rather delicate outlines, and are the smallest 5 the oldest ones, which 
are distinguished by their granulated contents and their dark color, are 
the largest, and sometimes very large. All have large nuclei, wnich 
grow in the same proportion as the cells, and present in the older ones 
a dark, granulated appearance. (Fig. I, Ko. 4, and Fig. Ill, Ko. 6.) 

The formation of these cells constitutes the real formation of all the 
morbid changes in glanders, and may, therefore, be considered as some- 
thing charactaistio of the disease, and the cells themselves are appro- 
priately designated as glander-cells. These glander-cells have two dif- 
ferent sources; they proceed from connective-tissue corpuscles, and also 
from epithelium-cells. 

1. Development of glcmders-oells from connective-tissue corpuscles. — ^The 
latter become proliferous and swell; the nucleus of each cell or corpus- 
cle grows larger; a second and a third nucleus are produced within the 
walls of the cell, but not by a division of the first one. The other con- 
tents of the cell gradually granulate, the appendages or extensions drop 
off; finally the whole body of the cell decays. The nuclei become free ; 
the nucleus-envelope or membrane expands, and becomes distinct from 
the interior, and the metamorphosis of a nucleus into a nucleated cell is 
thus completed. Such a new cell presents at first a very delicate con- 
tour and a large and bright nucleus, but, under favorable circumstances, 
will soon become firmer and grow larger. Under unfavorable conditions 
no further development will take place. (Fiff. I, !Nos. 1 and 4.) 

2. Development of glanders-cells from epitneUum-cells, — A process of 
proliferation makes its appearance in the tesselated and cylindrical 
epithelium-cells, is plainest, however, in the latter. At first the oval 
nucleus increases in size; then a second, and finally a third nucleus are 
formed at a little distance from the upper obtuse end of the first, which 
is not divided. The formation and growth of these nuclei cause the 
cylindrical cell to increase in size, or to swell, and to change its original 
shape till it is transformed to a mere bag filled with nuclei and small 
round cells. Finally the bag or the old cell-membrane decays and 
breaks, and the nuclei and young cells are liberated. (Fig. in, ISTos. 1 
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and 4.) Such a production or development of glanders-cells just de- 
scribed can take place in young or undeveloped and incipient epithe- 
Uum-cellS) because round giant-cells filled with nuclei and small round 
cells are formed frequently in the deeper or youngest strata of the epi- 
thelium. (Fig. in, .No. 5.) 

Wherever such a neoplastic growth is making its appearance the pro- 
cess is always essentially the same. The original nuclei of the primary 
epithelium-cells and connective tissue-corpuscles increase in size, and 
new nuclei are formed within the external membrane, or envelope, of 
the primary cells. These nuclei are transformed into small round cells, 
which are liberated by the decay of the old mother or brood-cells, and 
constitute what is called daughter-cells, and grow larger. This growth 
and development constitutes a characteristic peculiarity of the large 
round glanders-cells, which distinguishes the same from otherwise simi- 
lar granulation-cells, matter-corpuscles, and tubercle-cells, because the 
flatter, during their whole existence, remain unchanged at their first 
stages of development. Although young glanders-cells are small, and 
large ones old, the difference in size does not depend exclusively upon 
the age of the cells. Other growth-promoting and growth-retarding in- 
fluences must be existing, because some cells grow faster than others, 
and some do not seem to grow at all. Under certain circumstances only 
small cells can be found, which are not different from common matter 
corpuscles, and in other cases a great many large ones, sometimes of an 
extraordinary size,/present themselves. If the morbid process is a vio- 
lent or a very rapid one, the glanders-ceUs are always small; rapid 
development and a fluid interceUular substance constitute the agencies 
which deprive the cells of their ability to grow, or cause them to remain 
small, and of a somewhat uniform size. Consequently, iu aU those cases 
in which the morbid process of glanders is blended from the beginning 
witli more or less inflammation and exudation, the glanders-ceUs will be 
small and numerous ; and as the imflammatoiy exudations destroy and 
dissolve the intercellular substance, the latter and the exudations them- 
selves will constitute a fluid in which the glanders-cells are kept sus- 
pended. The glanders-matter thus formed does not present, under the 
microscope, any characteristic diff'erences from any other matter or pus. 
A production of glanders-matter and of numerous small glanders-cells 
is common if the neopljistic process has its seat in the subcutaneous and 
intermuscular connective tissues consequent in farcy. In all those cases, 
however, in which glanders presents itself as a chronic disease, free from 
any complications with iuflammatory processes, &c., whatever, in which 
the formation of the glanders-cells is a gradual and slow one, and in 
whicli the intercellular substance is not destroyed and dissolved^ the 
glanders-cells will grow to a certain size, and young cells with dehcate 
contours and large, bright nuclei, older and larger ones^ and very large 
ones with dark-colored nuclei and granulated contents, wiU present them- 
selves. 

The vitahty of the neoplastic products ot glanders is limited, but dif- 
fers considerably according to circumstances. The small, rapidly pro- 
duced, and therefore numerous, cells, suspended in a dissolved intercel- 
lular tissue and exudations, are similar in every respect to matter- 
corpuscles ; the same not only do not grow, but shrink and decay very 
soon. If the intercellular substance does not decay, but retains its 
original connective properties, the glanders-cells not only grow larger, 
but also a great deal older, than matter-corpuscles or tubercle-cells. This 
vitality wiU be the greater the largesp the space or the greater the amount 
of the connective intercellular substance between the single cells. Their 
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age, however, probably never exceeds a year or several months, not- 
^withstanding that some glanders-nodules, tubercles, and tumors may 
exist, apparently unchanged, a much longer time, because the constitu- 
ents of the latter, the glanders-cells, change. Old ones decay, and new 
ones take their place even if the whole tubercle or tumor remains essen- 
tially as it is. It is to be supposed that such a change is taking place, 
because every old glanders-tubercle or tumor contains always old and 
new cells in different stages of development. 

The retrogressive metamorphosis may be called a fatty necrobiosis. 
At first small granules (fat granules) make their appearance in the 
nuclei; the latter swell or increase in size, and grow darker; gran- 
ules appear also within the cells, but outside of the nuclei ; finally the 
envelopes or external membranes of the cells decay and fall to pieces, 
and a granulated detritus is left behind. Therefore, after a regressive 
metamorphosis has set in^ the glanders-nodules or tubercles and tu- 
mors are found to contam a granulated detritus, small and large 
granulated cells, and fcee granulated nuclei, if examined under the 
microscope. The glanders-cells may thus perish or be destroyed 
without any simultaneous decay of the intercellular substance. In 
such a case the further changes which are going on in the tissues, in 
which the glanders-cells are imbedded, differ according to circum- 
stances. K the glanders-cells are but lew, and rather far apart, the 
granulated detritus is removed by absorption, and the morbid process 
comes to a termination by local healing. In other cases new glanders- 
cells are produced, and take the place of the old ones, and the morbid 
growth (tubercle or tumor) continues to exist. If the decaying glan- 
ders-ceUs are numerous and lodged close together, the retrogressive 
metamorphosis is usually attended with a morbid or excessive growth 
or production of intercellular connective tissue; and the absorption of 
the detritus in such a case is attended with, and makes room for, a some- 
what extensive production of new fibrous (scar) tissue; linear and some- 
what prominent, white stripes, usually uniting in a common center, cor- 
responding to the center of the former neoplastic process, make their 
appearance and constitute a star-shaped, whitish scar or cicatrix. In 
chronic glanders such cicatrices occur very often in the mucous mem- 
brane of the septum ; the hard, fibroid, and callous swellings, which 
are sometimes found in the mucous membraiie of the nose, and the 
fibroid tumors which occur in the lungs, and which are easily distin- 
guished jfrom the more pulpy glanders-nodules and tumors, are pro- 
duced in the same way. 

Frequently, however, that is, in all such tubercles .and tumors in 
which the glanders-cells are numerous and separated only by very little 
intercellular tissue, the decay or retrogressive metamorphosis of the 
glanders-cells involves and causes a simultaneous decay and destruction 
of the intercellular substance, and of the tissue in which the morbid 
products are imbedded. The continuity is destroyed, aijd an abscess is 
formed. The decay usually, though not necessanly, begins in the cen- 
ter of the nidus of cells, and it seems that certain external influences 
are able to change or to accelerate the whole process. So, for instance, 
a general decay, or a formation of ulcers or abscesses, does not usually 
take place in tie mucous membrane of the maxillary cavities, but almost 
invariably, or, at any rate, a great deal earlier in such parts of the nasal 
mucous membrane, which are exposed to the current of air passing 
through the nose at each breath. The irritation caused by the passage 
of air probably constitutes the cause of the more frequent occurrence ol 
glanders-ulcers in the mucous membrane of the septum than in any 
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other part of the nasal mucous membrane. If glanders has become 
complicated with inflammation, the whole process, as has already been 
mentioned, is entirely different. In farcy, too, in which the morbid 
changes have their seat iu the loose subcutaneous connective tissue, the 
abscesses are formed in a somewhat different way. 

The infectiousness of the neoplastic products of glanders constitutes 
a specific and pathognomonic attribute of the same, which excludes 
identification with any other otheiwise similar neoplastic or morbid 
products. The same specific agency, or the same virus, which is instru- 
mental in communicating the cUsease from one animal to another, consti- 
tutes also the cause which spreads the morbid process within the organ- 
ism of the aftected animal.* The efl&ciency does not seem to be dependent 
upon any particular shape or form of the morbid products, but to be 
inherent in the material, because not only the live glanders-cells, but 
also the dead or decayed ones, the granulated and cheesy detritus, and 
the watery transudations- are infectious. The immediate changes pro- 
duced by a local infection within the tissue, or the creeping of the morbid 
process from cell to cell, can be seen only under the microscope. K the 
glanders-process is not complicated, that is, if no other disease is exist- 
ing, the spreading of the morbid process, or the progress of the local 
infection, is a very slow one, but is accelerated or becomes rapid if a com- 
plication sets in. The morbid process, however, spreads not only by 
means of a direct infection from cell to cell, but also by means of the 
lymphatics, which absorb infectious elements and deposit the same in 
the nearest lymphatic glands. That this is the case becomes evident if 
an animal is inoculated with glanders- virus. The lymphatics proceed- 
ing jfrom the inoculation wound soon commence to swell like strands or 
chords, and undergo not seldom ulcerous decay. The lymphatic glands, 
too, commence to swell to soM and painful tumors which afterwards 
become harder and firmer, but less painfal. A morbid production of 
connective tissue causes the firmness of the swelling, and usually ren- 
ders such a diseased gland impervious to a further passage of the con- 
tents (lymph and infectious glanders elements) of the lymphatics, and 
prevents, tiierefore, a further spreading of the infection. K, however, 
a lymphatic gland, thus degenerated, becomes finally itself a seat of the 
neoplastic glanders process, or of the production of glanders-ceUs, the 
lymphatics which pass firom that gland to another one will also absorb 
infectious material, and cause tiiereby a further spreadiag of the infec- 
tion and of the morbid process. In nasal glanders, a swelling of the 
submaxillary lymphatic glands (which receive directly through the 
lymphatic vessels the lymph from the seat of the morbid process), un- 
attended with any affection whatever of the lymphatics beyond them, is 
a very frequent occurrence. Hence the spreading of the morbid i)rocess 
by means of the lymphatics is also usually a slow one in chronic gland- 
ers; several months may elapse before a new source of infection is 
formed. The spreading, "however, will be a comparatively rapid one in 
all cases of glanders in which a complication with another destructive 
or acute disease, as an inflammatory process, has taken place. The 
morbid process is also apt to spread more rapidly through the lymphat- 
ics in common farcy, in which loose connective tissue constitutes the 
seat of the disease. The morbid process of glanders, therefore, is in- 
fectious ; a spreading of the same is not only effected within the tissue 
by a propagation of the glanders-cells, but also by means of the lym- 
phatics which absorb the virus and carry the same to the nearest 
lymphati'c glands, where the progress of the morbid process stops, if 
the latter are degenerated by an excessive i)roductio» of coI^lectivo 

18 sw 
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tissue, bnt proceeds farther if those glands beeome the seat oi a 
neoplastic production of glanders-cells, as is usually tiie case in farpy, 
and always if glanders is complicated with inflammation. It is evident 
that by such a spreading of the yirus and absorption of deleterious 
glanders-matter some infectious elements, whatever their nature may 
be, will finally pass into the blood, and cause in that way a general dis- 
oraer, or a general dyscratic condition usually called ^' glanders-dyscraay." 
That virus or infectious elements pass over into the blood, and pervade 
the whole animal organism, becomes apparent by the fact that the blood 
and the various animal secretions, the sweat for instance, possess con- 
tagious properties already at an early stage of the disease, or before the 
morbid process has spread much beyond its original seat, and are £^ 
to communicate the glanders from one animal to another. It may ap* 
pear to be somewhat strange that the early infectiousness of the blo«l 
and of the various secretions does not eiiect a general outbreak of the 
glanders-process in every suitable i>art (mucous membranes and con- 
nective tissues) of the animal body, and that, notwithstanding the facility 
with which the glanders-contagion communicates the disease fnmi one 
animal to another, the morbid process remains usually for a long time 
confined to certain parts of the organism. It is, however, not any more 
surprising than a healing, or a cessation of the morbid process, of other 
equally contagious diseases — ^pleuro-pneumonia of cattle for instance-*- 
while the organism is yet replete with the contagion, which, in veiy 
small quantities, is able to communicate the morbid process to other 
animals. The truth is, our knowledge concerning the true nature of tiie 
contagious principle of the various contagious d^eases is yet too lim- 
ited. If the theories of Hallier and others, based upon the discovery 
of micrococci, &c., in the blood and in the secretions of animals affeoted 
with contagious diseases should prove to be correct; if, in otixer words, 
those micrococci — ^in glanders Malleomyees equeatriSy H.--h1o constitute 
the infectious elements, and the real, immediate cause of the morbid 
changes, all those strange phenomena may yet find a satisfactory ex- 
planation. If, however, those micrococci should not constitute the eon- 
tagion, and should not be the cause of the morbid process, bat tlie 
product of the same, or if their presence should prove to be a merely 
accidental one, it will be difficult to reconcile those facts. Professor 
Oerlach, who discards those theories as unfound^l, hints at an ex- 
haustion of predisposition as affording a possible explanation. 

The ANATOMiOAii GHANaES.— The morbid products of the glanders- 
process make their appearance usually in more or less distinctly limited 
nests, or in shape of nodules or tubercles and tumors, which vary con- 
siderably in size. Some of them are as small as the size of a pin's head, 
and are called miliary tubercles; others are larger, of the size of a pea; 
and still others are quite large, and constitute tumors or glanders-ex- 
crescences. Practically, therefore, a discrimination between glanders- 
tubercles or small nests of glanders-cells, and tumors or large ones, 
is admissible. The former, however, must not be looked upon as 
identical with genuine tubercles as occurring in tuberculosis, A 
glanders-tubercle is a different thing altogether, only the name has 
become too convenient to be abolished. Glanders-tubercles oecor — ^1, 
in the substance and in the subserous tissue of the lungs; 2, in the 
mucous membrane of the nasal cavities and of the maxillary sinuses, 
but esx>ccially in the mucous membrane of the septum ; 3, in the swelled 
and indurated submaxillary glands; and, 4^ in the cutis. Some au- 
thors have considered the presence of small miliary tubercles in the 
lungs as the criterion of the presence of glanders, but others hav^ 
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fonnd that glanders may exist and still no tubercles may be found in 
the lungs. Professor Eoell, in Vienna, found miliary tubercles in only 
about 66 per cent, of all cases that came under his observation, and Pro- 
fessor Leisering, in Dresden, and Professor Gerlach, in Berlin, searched 
for them frequently in vain. Glanders-tubercles make their appearance 
in the lungs only if the morbid process, which has its principal seat 
usually — I would like to say, normally — ^in the mucous membrane of the 
nose, extends to the lungs; or if original nasal glanders has become 
complicated with pulmonal glanders, which, in the course of time, is a 
common occurrence. In thoiio cases in which such a complication is ex- 
isting from the beginning, or in which pulmonal glanders constitutes 
the primary disease and nasal glanders the complication, miliary tuber- 
cles are found in the lungs frequently within a short time after an in- 
fection has taken place, sometimes within from one to three weeks. The 
same are imbedded in the healthy pulmonal tissue, are surrounded by a 
court of turgid blood-vessels (Fig. YII, No. 1), have each a small blood- 
vessel of tiieir own, are at first grayish-white and rather soft, consist of 
more or less uniform and rather small round cells, with nuclei, con- 
nected with each other by a delicate intercellulary tissue, and become, 
when older, enveloped by a fine tissue of connective fibers. The court of 
turgid or congested vessels around the tubercles disappears after some 
time, the blood-vessel which enters the tubercle becomes obliterated, and 
the substance of the latter, receiving no more nutriment, undergoes decay. 
A necrobiotic process commences, the round cells shrink, the intercdlu- 
lary substance decays, and the interior of the tubercle is changed to a 
cheesy substance, in which finally lime-salts are deposited. The whole 
process is the same as that which is taking plac6 in a true tubercle in 
tuberculosis, therefore every difference disappears after the retrogressive 
process has set in. Hence, glanders-tubercles have frequently been iden- 
tified with veritable or tuberculosis tubercles, and glanders itself has, at 
times, been looked upon as a tuberculosis of horses, which assumes pe- 
culiar forms, different from tuberculosis of other animals; but as real 
common tuberculosis occurs in horses as an independent disease, the 
same as in other animals, as the cells of a glanders-tubercle are usually 
somewhat larger than those of a genuine (tuberculosis) tubercle, and as, 
finally, each glanders-tubercle possesses a full intercellulary substance, 
and has a blood-vessel of its own, either of which is wanting in the veri- 
table (tuberculosis) tubercle, there can be no doubt as to glanders and 
tuberculosis of horses being entirely different diseases. Besides that, 
in tuberculosis of horses, the single tubercles are usually a great deal 
larger than the miliary tubercles of glanders, and only the smallest ones 
(those of the size of a pea) present some similarity to the larger glanders- 
tubercles. The retrogressive process does not present anything charac- 
teristic. 

In the mucous membrane of the nose the glanders-tubercles or nodules 
are always plainest on the septum (Fig* IV, Nos. 1 and 2). They, too, 
vary in size from that of a pin's head to that of a pea, and project but 
little over the surface of the membrane, and are therefore sometimes 
scarcely visible. At a post mortem examination, however, the same can 
be seen and felt more plainly, because then the mucous membrane is less 
succulent and swelled. Either singly or in groups they are imbedded in 
the mucous membrane, usually in the upper layer, and are distinguished 
from the reddened membrane by their gray, grayish-white, or grayish- 
yellow color. Sometimes these tubercles, or glanders-nodiQes, are situ- 
ated deeper, in the middle or lower layer of the mucosa, and therefore 
}e8S distinctljr circumscribed, and indicated only by a slight elevation 
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above the surface of the membrane, but not by any distmct color. On 
a cut, however, the same can be seen very plainly (Fig. Y, a and h). 
The substance of the glanders-nodules in the nose is more or less soft, 
and consists of round cells, free nuclei, spindle-shaped cells, and a fine 
connective intercellular substance. The spindle-shaped cells are lodged 
mostly side by side ; some of them, the younger ones, are rather thin, 
and others are swelled in the middle, and are ripe and near breaking. 
The nodules or glanders-tubercles present usually a gray-yellowish color, 
if composed principally of round cells, and their color is somewhat in- 
distinct if spindle-shaped cells constitute the prevailing element. The 
retrogressive metamorphosis consists in a decaying to a fatty or cheesy 
substance. A real shrinking and exsiccation and a deposit of lime-salts 
do not occur. Glanders nodules or tubercles in the cutis are a compar- 
atively rare occurrence in horses, but are observed very often in human 
beings affected with glanders. As the skin of horses is coated with hair, 
only the larger tubercles or nodules will be noticed ; the very small ones 
usually escape observation till the regressive process has been completed, 
and has changed them to small lenticular ulcers. Otherwise the morbid 
changes are the same as in the mucous membrane. 
. Miliary tubercles, finally, can also frequently be found imbedded in the 
morbidly increased connective tissue of the indurated submaxillary and 
other lymphatic glands. On a cut the same can often be pressed out 
of the surrounding tissue as small knots or nodules. An exsiccation 
is a frequent occurrence, but a deposit of lime-salts has not yet been 
observed. 

Glanders-tumors, or very large nests of glanders-cells, can be found 
fully developed only in the lungs, but are even there not as frequent as 
the tubercles. They have their seat usually immediately beneath the 
pulmonal pleura, especially toward the lower sharp border of the lungs. 
In some cases, however, the same are also found imbedded in the pul- 
monal tissue, and are then not seldom numerous. The tumors, or gland- 
ers growths, are either distinctiy limited, and varying in size trom that 
of a cherry to that of an apple, or the same are more or less dififhse. 
The large tumors seem to be composed of two or more smaller ones which 
have increased in size till they have come in contact witii each other 
and have united. The intermediate pulmonal tissue in such a case lias 
disappeared. Large tumors thus produced are frequently of an irregu- 
lar shape. The pulmonal tissue surrounding the gray or grayish-yel- 
low tumors is at first hyperaemic, and the outlines of the latter are more 
or less indistinct, but afterwards the same become more defined. On a 
cut these tumors present an appearance somewhat similar to bacon. In 
some cases the same are more or less firm and solid, Kke a fibroid growth, 
and in others of the consistency of a sarcoma. (Fig. VII, ]Sro. 2, pre- 
sents the grayish-yellow cut-surface of a glanders-tumor in natural size, 
for the most part distinctly limited from the hypersemic pulmonal tissue, 
but at one end yet encroaching upon the latter, and not yet presenting 
a distinct demarcation. Fig. YI, No. 3, is a smaller glanders-tumor in 
natural size, presenting yet visible, small, round, primary nodules and 
some remnants of pulmonal tissue, indicating plainly that the growth 
takes place, not fi^om one but from several centers, and is not ^ected 
by peripheric apposition.) Under the microscope the constituents are 
found to be essentially the same as those of the smaller nodules or tu- 
bercles. The round cells^ however, vary much more in size. Some are 
very large and distinguished by their dark and granulated nucleL 
Numerous epithelial mother-cells, contaioing nuclei and iDcipient cells, 
sx>indle-shaped cells in different stages of development, some, maybe, 
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very much swelled or just breaking, and others decayed and discharg- 
ing their granulated contents and large nuclei, and a connective inter- 
cellular substance which gives the whole tumor its continuity and a cer- 
taia degree of solidity, constitute the principal components. The softer 
glanders-tumors, similar in consistency to a sarcoma, are composed 
mainly of round cells, while the firmer or more solid ones consist prin- 
cipally of spindle-shaped cells, and contain comparatively few round 
cells imbedded in the intercellular substance, which latter is here and 
there fibrous and solid, and thereby the cause of the greater firmness. 
The presence of both kinds of cells, spindle-shaped and large, round 
ones, proves that connective-tissue corpuscles, as well as epithelium ele- 
ments, contribute to the formation of puhnonal glanders-tumors. The 
retrogressive metamorphosis proceeds, according to the observations of 
Gerlach, in two different ways. Sometimes all components of the glanders- 
tumor, the intercellular substance as well as the glanders-cells, undergo a 
process of decay which proceeds either j&x)m one center — ^if the tumor is a 
simple one — or from several centers simultaneously, if the tumor is a compli- 
cated one. Intheformercasethewholetumorischangedtoonecavitywith 
cheesy contents, but in the latter two or more larger or smaller cavities, 
correspondrag to the number of the original tubercles or tumors, are 
produced. The contents of the same present also a cheesy appearance. 
Sometimes, however, the whole process is dift'erent. The round-cells 
decay and are absorbed, and an excessive growth or production of con- 
nective tissue is taking place. The tumor becomes harder and firmer, 
and assumes finally the characteristics of a fibroid growth, which con- 
tains interspersed in its tissue a few round-cells, and may not undergo 
any further changes for a long time. Such fibroid tumors correspond 
to the fibroid cicatrices which occur frequently in the mucous membrane 
of the septum, and are found not seldom if the morbid process has been 
a very slow or chronic one. K glanders is acute or complicated with 
other morbid processes which accelerate its progress, such hard and 
firm fibroid tmnors or cicatrices are never formed. On the contrary, 
the glanders-tumors decay rapidly, often before the ^ame have had time 
to assume definite shape and form. 

Glanders-ulcers or abscesses are produced if the intercellular sub- 
stance of the tubercles undergoes dissolution. Dissolved intercellular 
substance and decayed and decaying glanders-cells constitute the matter. 
The process is about as follows : 

Farcy-ulcers in the svbcutaneous connective tissue, — ^The development 
or the growth of a farcy-tumor is always attended with some local in- 
flammation in the surrounding tissues* A violent proliferation begins 
in the center of the tumor, and numerous small round-cells which can 
scarcely be discriminated from matter-corpuscles are produced. The 
mflammatory process furnishes a suflacient quantity of exudation to 
loosen and to envelope the round-cells almost immediately after the 
same have been produced. Some white blood-corpuscles may become 
. intermixed, but the same must be regarded as strangers, because a very 
large majority of the cells suspended in the fluid exudation are the pro- 
duct of the proliferous process. So it may happen that a farcy boil or 
tumor shows fluctuation, and contains matter within a few days, or is 
changed to an abscess much sooner than a common boil. The matter 
of a fercy-ulcer does not exhibit any distinctive difference from other 
pus except in so far as it possesses infectious qualities. Almost as soon 
as a farcy-boil has been changed to an abscess, or contains matter, the 
nearest subcutaneous lymphatics commence to swell to plainly visible 
chords or strands, and in their course not seldom new bofls are formed| 
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which alao undergo the same metamorphosis as the first one. Hence 
it happens very frequently that farcy boils and ulcers make their ajj- 
pearance in rows somewhat resembling strings of beads, which consti- 
tutes one of the characteristics of the disease. A little later the nearest 
l3;^phatiG glands, too, commence to swell and to be changed to hard 
and more or less painful farcy-buboes. The circulation or the current of 
lymph in the lymphatics of such a swelled gland or glands becomes 
interrupted, and in consequence cBdematous swellings make their ap- 
pearance in the parts in which such an interruption has been effected, 
usually in a leg. The swelling of the lymphatics and of the lymphatie 
glands, the lymphatic abscesses, and the appearance of cedemata have 
led to mistakes ; an inflammation of the lymphatics has been supposed 
to constitute the primary and the production of farcy-ulcers a second- 
ary morbid process. Sometimes, it is true, it is rather difficult to find 
the primary boils or ulcers from which the morbid process has spread. 
The comparatively rapid dissemination of the glanders-virus through 
the lymphatics in the loose subcutaneous connective tissue explains why 
farcy usually spreads sooner over the whole body, and becomes fatal 
in much less time than either pulmonal or nasal glanders. 

The products of the glanders-process, however, do not always present 
themselves as distinctly limited growths in form of nodules, tubercles, 
tumors, and boils. The morbid products in certain cases, especially in 
such in which an inflammatory exudation is taking place in the same 
parts in which the glanders-process has its seat, become diffuse, and the 
glanders-cells almost as soon as produced axe carried off by the exuda- 
tion. Gerlach discriminatas two forms of diffuse glanders, viz., glan- 
ders-catarrh and difflise production of glanders-cells in the mucous 
membranes, 

1. OlanderS'Catarrh. — If the glanders-process makes its appearance in 
a mucous membrane, the first morbid changes and symptoms are alwayg 
those of glanders, blended with a catarrhal affection. Consequently the 
first stage of nasal glanders may appropriately be called a '< glanders- 
catarrh," and may under favorable circumstances exist almost unchanged 
for a long time without being attended by any other characteristic symp- 
toms except perhaps some swelling of the submaxillary lymphatic glands 
(so-called nasal gleet). Afterward, in a more advanced stage of the dis- 
ease, more characteristic morbid changes make their appearance, but the 
catarrhal discharge from the nose remains. In glanders-catarrh the se- 
cretions of the nasal mucous membrane differ only in so far from those 
observed in a common catarrh as they present frequently a greenish or 
green-yellowish color, and contain very soon epithelium-scales and small, 
round glanders-cells similar to matter corpuscles. With the appearance 
of the epithelium dihris^ however, the somewhat characteristic greenish 
color usually disappears. The glanders-cells have their source in the 
epithelium -producing layer of the mucosa, and develop from epithelium- 
cells, but are carried oft* or washed away by the fluid exudations. Still 
the discharge itself, although containing glanders-cells, offers no charac- 
teristic of great diagnostic value except its infectiousness, which exists 
from the very beginning. The microscope reveals no essential diflfer- 
ences, neither between the nasal discharges in glanders and in catarrh 
nor between farcy matter and common pus. 

2. Biffme 'production of glandera-cella in the mucous memhrmie, — ^Tlie 
glanders-cells are not produced in certain limited spots or nests, but in 
diffuMion over large parts of the mucous membrane. The latter appears 
swelled and loosened in its tissue, and contains larger or smaller niun- 
bexs of round glanders-cells of different size. Afterwards an exuberant 
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morbid growth of connective tissue makes its appearance, wliich canses 
the macoua membrane to become more or less thick and callous. If the 
glanders-process extends to the frontal and maxillary cavities, the nat- 
urally fine mucous membrane, especially of the latter, is usually found 
coated with a mucopurulent secretion, and presents more or less uneven 
swelling and degeneration, caused by an exuberant neoi>lastic produc- 
tion of connective tissue elements. In the nasal cavity, but especially 
on the septum, the diffuse glanders-process penetrates" not seldom tiie 
whole mucous membrane, and extends to the submucosa. Callous swell- 
ings are formed by an exuberant production of neoplastic elements of 
connective tissue, and within these swellings appear diffuse center-sta- 
dons, or nests of round cells, which (latter) gradually undergo decay and 
are absorbed. Fibrous or scar-tissue, which afterwards shrinks or con* 
tracts to a scar or cicatrix, takes their place. So it may happen that 
scars or cicatrices make their appearance without any ulceration having 
preceded. These scars or cicatrices usually contain a center, firom which 
several whitish strands of fibrous tissue, produced by the same process, 
are radiating in different directions. StiU not every scar or cicatrix 
found on the mucous membrane of the septum has been produced in the 
same way, without any preceding ulceration. Under favorable circum- 
stances a healing even of a glanders-ulcer will now and then be effected, 
but in such a case the scar left behind is usually less prominent or con- 
spicuous, and is destitute of such long radiating strands of fibrous tissue. 

Glanders-ulcers. — ^The same, if present, constitute the most character- 
istic and unmistakable morbid change of the whole morbid process, and 
are found usually in the mucous membrane of the septum, especially 
toward the nasal bones, but also in the mucous membrane of the con- 
chsB, the nasal ducts, the larynx, and the windpipe, and, in rare cases, 
in the cutis. Professor Gerlach says he has found idcers in the mucosa 
of the throat and windpipe only in acute glanders. I remember one of 
chronic glanders tliat occurred in 1869 in Quincy, 111., in which, at the 
post-^mortem examination, numeroiis ulcers presented themselves in the 
nasal ducts and in the mucous membrane of the larynx and windpii)e, 
but none on the septum. In that horse the only observable symptom 
C/Onsisted, for a long time, in diflftculty of breathing, resembling a kind 
of roaring when exercised. The jaost-mortem examination, made by 
myself, revealed glanders in a very advanced stage of development, not- 
withstanding that the horse, a fine black roadster, was not suspected of 
being affected with glanders up to within two weeks before he was 
killed. 

Glanders-ulcers are always preceded by glanders-nodules or tubercles 
in the mucous membrane or skin, respectively, and are the product of a 
decay of the glanders-cells and a dissolution of the intercellular sub- 
stance of those nodules or tubercles. The process, however, by which 
these ulcers are developed is not always the same, but varies somewhat 
according to the size and situation of the tubercles. If the latter are 
large, of the size of a pea, and extend deep into the mucous membrane, 
a depression, which soon changes to a small hole, at first not larger than 
a pin's head, makes its appearance in the middle of the external surface. 
This hole, however, soon grows larger (Fig. IV, No. 2), and constitutes 
within a tew days an ulcer corresponding in size to that of the former 
tubercle (Fig. IV, No. 3). The deeper the latter extends into the mucosa 
or submucosa, the deeper will also be the ulcer. 

If the glanders-tubercles are very small and superficial, or, as it some- 
times happens, visible only as gray specks or dots, the proceeding is a 
little diii'erent. At first the epithelium is cast off'; a small, scarcely 
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visible loss of substance takes place, which gives the incipient ulcer the 
appearance of a small erosion. In other cases the decayed, superficial 
part of the tubercle presents itself as a yellowish-fi;ray mass, which 
remains for a short time coated with epithelium. The decaying tubercle, 
in such a case, has the appearance of a small pustule. In both cases, 
finally, small, flat, lenticular ulcers are formed, which, if numerous and 
close together, as frequently happens (glanders-tubercles, if very small, 
are usually situated close together in groups), become soon confluent, 
and present then one large, flat ulcer with an uneven bottom. A few 
days ago I had an opportunity to observe small lenticular, and one 
medium-sized confluent ulcer, on the right side of the septum of the nose 
of a former circus-horse that had been affected with glanders — ^had had 
discharges from the nose — ^tbr over eight months. 

A glanders-ulcer once formed grows in depth and circumference as 
follows : At the bottom and on the borders of the ulcer, and also in the 
immediate neighborhood of the same, appear again gray specks and 
nodules (nests of round cells), which also undergo decay, become con- 
fluent with the ulcer, and increase thereby the size and depth of the 
latter. The bottom of a glanders-ulcer presents a grayish-yellow (bacon- 
like) appearance, marked with red blotches, and is composed mainly of 
round glanders-cells, the decay of which adds to the depths of the ulcer. 
Consequently, as after each decay new round cells make their appear- 
ance, a glanders-ulcer is not only able to work its way through the 
mucous membrane and its connective tissue, but also into and even 
through the cartilagenous septum and the osseous conchse. This, how- 
ever, takes place only in a very advanced stage of tlie disease, and un- 
der the influence of a complication with an inflammatory process. The 
bottom of a deep ulcer presents usually a dirty appearance, caused by 
decay or decomposition of tissue and blood (Fig. IV, No. 4). Growth of 
a glanders-ulcer in circumference is a very common occurrence. The 
process is usually a rapid one, if the ulcer is composed originally of 
small lenticular ulcers, so-called erosions, with corroded gray or inflamed 
and red borders. If two or more of such compound ulcers happen 
to be in close proximity of each other, the same very often become con- 
fluent in a comparatively short time, and present then one large ulcer- 
ating surfkce. In the cutis the ulceration process is exactly the same, 
and is invariably preceded by a formation of glanders-tubercles. The 
latter have their seat usually in the skin of the Ups and nostrils, seldom 
in the skin of the legs and of other parts of the body. In the cutis, too, 
deep ulcers, and flat and lenticular ones, can be discriminated. In some 
cases the cutis-ulcers have a special tendency to increase in depth — ^if 
the preceding tubercles have been large—while in others a tendency to 
grow in circumference is prevailing. The latter is the case especially if 
the tubercles have been small and close together. Both kinds of ulcers, 
howeve^ like those in the mucous membrane, produce abundant exuda- 
tion and matter, a peculiarity by which deep glanders-ulcers situated 
in the skin are easily discriminated from farcy-ulcers or glanders- 
abscesses. Besides that, the latter are always kettle-shaped, have red 
and elevated borders, and are situated in the subcutaneous connectivd 
tissue, while the former have their seat in the skin. 

THE CAUSES AND ORIGIN OP GLANDCSS. 

As to the causes and origin of glanders, opinions, especially informer 
timeSj have differed very widely. A great many veterinarians, partica* 
larly m France, and there until quite recently, either denied its conta* 
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giousness altogether (La Fosse, sen. and jun., Fromage Defeugre, and 
Dupuy barely admitted the possibility of an infection 5 Coleman (English), 
Smith (English), andEodet considered only acute glanders as a contagious 
disease, as did Hutrel d'Arboval and many others), or expressed doubt as 
to the existence of a contagion. — ^Dutz. Consequently a spontaneous de- 
velopment or the possibility of the same was not questioned except by a few 
decided contagionists, such as Yolpi in Italy, White in England, and, in 
modem times, Gerlach in Germany. I^early all German, most of the 
English, and a great many French veterinarians (it is but just to men- 
tion among the latter SoUeysel (1669), De Saunier (1734), Bourgelat 
(1765), Garsault (1770), Vitet (1783), Gohier (1813), Delwart, and Le- 
blanc) admitted that most cases of glanders owe their origin to infection^ 
but did not doubt the iwssibility of a protopathic, and even of a deutropa- 
thic development. Even at the present day an auchtochthonous and a 
deuteropathic development, too, are looked upon as something possible, 
or even self-evident and of frequent occurrence, not only by non-profes- 
sional men, but also by a great many veterinarians of high sending. As 
causes of auchtochthonous glanders, all possible injurious agencies have 
been accused, the same as in all other contagious diseases, such as pleuro- 
pneumonia or cattle, for instance, which latter, as is now more generally 
admitted, spreads, and is caused exclusively by infection or by means 
of the con^gion. As principal causes of glanders have been consid- 
ered spoiled, decayed, and insufftcient food, or food of a bad quaUty or 
unsuiteble composition; dirty, crowded, and ill- ventilated stables ; over- 
work, hardships, and exposure of any kind or description ; in short, 
nearly everything that is calculated to have an injurious effect upon the 
animal organism. A great many horses in every country and in every 
cUme are exposed to some or to all of the injurious influences just enu- 
merated, and there is not the least doubt that these influences are well 
able to weaken the constitution of an animal, to produce emaciation and 
debility, and to cause a whole army of more or less dangerous and £re- 
quently fatal diseases, but still glanders is not any more frequent among 
horses thus exposed and suffering than among others, which are well 
Kept and well treated in every respect. In every counlry and in every 
cUme a larger or smaller number of horses are exposed to aU those in- 
juries mentioned, are worked to death, starved to death, suffocated to 
death in foul stable-air, poisoned to death with spoiled food and with 
impure, stagnant water, and still there are countries in which glanders 
is an unknown, or, at least, an exceedingly rare disease, while in other 
countries in which horses, on an average, are not kept any worse, or, 
may be, are kept much better, glanders is a very frequent disease, and 
causes annually great losses. As a general role, which, however, suffers 
apparent exceptions as I shall show hereafter, glanders is frequent in all 
those countries in which a great many horses are imported, and rare in 
all those countries in which more horses are raised than needed, or from 
which horsed are exported. Besides that, nobody has ever succeeded in 
producing glanders by merely exposing or subjecting a horse that has 
never been exposed to the influence of glanders-contagion to any or to 
all the injurious agencies and influences which have been mentioned as 
being accused as the causes of protopathic glanders. In the West, 
where I have lived and practiced during the last thirteen years, gland- 
ers, as I have been informed by reliable persons, used to be an almost 
unknown disease before the civil war, but has been spread by condemned 
army horses during and immediately after the war, and is now frequent 
and can be found everywhere. 
Among asses and mules glanders is comparatively not as frequent a 
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disease as among horses, notwithstandiug tbat the former have more 
predispositLon, are easier and sooner infected, and saccumb quicker. 
If a protopathio development w^e possible, or frequently taking place, 
one should suppose that it would occur especially in those animals (asses 
and mules) which possess the greatest predisposition, or, in which, if af* 
fected, the morbid process is always the most rapid and the most violent 
Besides that, asses and mules particularly, are, as a general rule, more 
exposed to bad treatment and to all those calamities which have been 
looked upon as probable causes of glanders, than horses. That glanders 
is not so frequent among asses and mules as among horses, is simply due 
to the fact that the former are less numerous and usually less e:q>06ed 
to the contagion, because less used on the road and for traveling pur« 
poses, than horses. An exception, perhaps, may be made with the Amar* 
lean army, or with any other army in which mules are extensively em- 
ployed, and in them, I suppose, cases of glanders are just as frequent, 
and perhaps more frequent among the mtUes than among the horses. 

In modem times, most veterinary writers, it seems, have abandcmed 
the possibility of an autochthonous or idiopathic origin of glanders, 
but the deuteropathic development is yet upheld by a great many. The 
diseases supposed to terminate in glanders are especially strangles or 
distemi)er, influenza, catarrhal affections of the respiratory mucous mem* 
branes, and ulceration in various parts of the animal body. To enumer* 
ate all the cases recorded in the veterinary literature in which glanders 
is said or believed to have developed from other diseases, or l^n pro- 
duced by an absorption of matter, would lead too tar, for the same are 
very numerous. As to the different theories that have been advanced, 
I have to refer to what has been said in the first part of this treatise. 
To show, however, how easily mistakes may be made, I may be allowed 
to relate a case that occurred last summer in Chicago. Several horses, 
constituting the stock of a bankrupt circus, all animals in a very fine 
condition, were put up for keeping by the authorities in charge, in a oer« 
tain livery and boardmg stable. In the same stable influenisa prevailed, 
and nearly every horse, excepting those circus-horses, became affected 
with influenza in its so-called catardial rheumatic form* Deaths did not 
occur, but some horses became affected severely. After the circus-horses 
had been in the livery-stable for several weeks they were sold by ^a 
United States marshal, and the day after the sale it was found that one 
of them, a fine black gelding, was affected with plainly developed nasal 
glanders, and had communicated the disease already to his staU-mate, 
which exhibited sufScient symptoms, a slight discharge from the right 
nostril and a characteristic swelling of the right submaxillary lymphatic 
gland, to warrant the diagnostioation of glanders. After the discovery 
had been made, it leaked out that the black gelding had been ^^ running 
from tiie nose " for over eight months. When the sale took place, some 
of the livery and boarding horses had not yet fully recovered from their 
influenza, ^ow^ if one or more of the same should have become infected 
with glanders, and if the merely accidental discovery of the existence of 
that disease in one of the circus-horses had not been made, the cry wonld 
have been raised immediately that glanders had developed from influ- 
enza. Further comments, I think, are unnecessary. It may suffU^e to 
suggest that a great many apparent developments of glanders from other 
diseases may have taken place in a similar way. There also can be no 
doubt that a great many cases of occult glanders (so-called nasal gleet) 
have been looked upon and treated as distemper, catarrh, influenza, &c., 
and afterwards, when plain symptoms of glanders made their appeaianoe, 
it was more oonvenient all arrand to suppose tbat glanders had pro- 
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ceeded from the disease first diagnosticated, than to admit a diagnostic 
mistake. So with farcy. It undoubtedly has happened a great many 
times that the first symptoms of farcy have been mistaken for an inflam- 
mation of the lymphatics, and as farcy in its further course becomes fre- 
quently complicated with glanders, it is easy to conclude that an inflamma- 
tion of the lymphatics constitutes a primary disease of glanders. Under 
certain circumstances I admit it is rather difficult to discriminate at once 
an inflammaiion of the lymphatics and subsequent ulceration or formation 
of abscesses from genuine farcy, and so mistakes, undoubtedly, have 
occurred. 

Besides all that, the diseases looked upon as the possible progenitors 
of glanders are similar to the latter only in regard to a few external 
symptoms but entirely different as far as the morbid process is con- 
cerned. They lack altogether, during their whole course, from first be- 
ginning to their final termination, the specific characteristics of gland- 
ers, and a conversion of any one of them into the latter disease must 
be looked upon as just as impossible as it is to change a cow to a horse, 
or a goat to a hog. StiU, this does not exclude the possibility of an 
animal affected with one of those disorders, or with any other disease, 
becoming infected with glanders or farcy. On the conlrary, a diseased 
condition of the respiratory mucous membranes seems to facilitate an in- 
fiBction, if an exposure to glanders contagion is taking place. At any 
rate, the morbid process of glanders is always much more violent, and 
makes a more rapid progress in a diseased organism, than in one that is 
otherwise perfectly healthy. To get at the bottom of the facts and to 
guard against mistakes, it will be necessary never to lose sight of the 
sx)ecific charactenstiGs of the glanders process. 

]^otwithstanding all those cases of apparent denteropathio develop^ 
ment of glanders, which can be found in the veterinary literature of 
nearly every country, I am not afraid to say I do not believe that a 
case of real deuteropathic glanders, one that can stand a thorough and 
unbiased investigation, has ever occurred. Gerlach, in his treatise, re^ 
peatedly mentioned, says, on page 115, <<A genuine development (pio- 
topathic and deuteropathic) must be considered as not proved.'' 

Glanders, as well as pleuro-pneumonia, Bussian cattle-plague, and 
scab and mange, will cease to exist if a propagation by means of infection 
is made impossible. If, for instance, within the limits of the Fnited States 
all animals affected with glanders were destroyed at once, and at the 
same time every place where glanders-contagion may be existing were 
thoroughly disinfected, and if any importation of glandered horses or of 
the contagion were successfully prohibited or prevented, glanders would 
at once become extinct, and would never make its appearance again 
within the limits of the United States, unless imported again from other 
countries. It is a disease that can be eradicated. 

I said before that glanders is most frequent in those countries in which 
numerous horses are imported from other countries. This is an undeni- 
able fact, except in regard to those commonwealths in which good vetjer- 
inary schools provide a sufficient number of thoroughly educated yet- 
erinary surgeons, and in which stringent laws enforce the immediate 
destruction of every animal affected with glanders, prohibit veterinary 
quackery, and do not allow anybody to keep or to treat a glandered 
animal unless he is a qualified veterinary surgeon, and gives sufficient 
bonds to pay possible damages. 

I know very well that I shall be contradicted, but mere denials, or 
questions asking where glanders originally comes from, if a spontane* 
0U9 development does not take place, will not do. Such questions, of 
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course, I cannot answer. When Gerlach first pronounced pleuro-pneu- 
monia of cattle a pure contagion, that is, a disease propagated exclu- 
sively by means of infection. Professor Spinola asked pertly if Gerlach 
had imported pleuro-pneumonia from the moon, but failed utterly — and 
everybody else, too — ^to show a solitary case of an unmistakable and well- 
authenticated spontaneous development. If any one can show me a 
case of spontaneous glanders, not caused by infection, or give satisfiae- 
tory and unmistakable proof that a protopathic or deuteropathic develop- 
ment of glanders has occurred, I will take back what I have said, but 
not before. 

The contagion, — ^The contagion must be considered as the exclusive 
cause of glanders. When I lived in Dixon, Lee county, Illinois, from 
the fall of 1865 to September, 1868, 1 had an opportunity of observing 
numerous cases of glanders. A friend of mine, D. W. McKinney, dealer 
in horses and proprietor of a livery-stable, knew nearly every horse in the 
whole county, and taking special interest in those cases of glanders, 
assisted me in inquiring into the history of every horse affect^. As a 
result, every case, without exception, was tra<jed back to an infection by 
condemned United States army horses that had been sold to the fanners. 

The contagious principle is developed during the very first stages of 
the disease, and even before plain symptoms have made their appear- 
ance. It exists most concentrated in the immediate products of the 
morbid process, but especially in the discharges from the nose, and in 
the contents of the glanders and farcy ulcers. It is present also in all the 
secretions and excretions of the affected animals, as has been proved by 
numerous direct experiments. Professor Gerlacli, in order to ascertain 
if the contagion is contained not only in the fluid animal humors and 
excretions, and in the fluid and solid products of the morbid process^ 
but also in the pulmonal exhalation and in the perspiration, has made 
several interesting experimehts, and has found that an inoculation of 
a healthy horse with artificially condensed exhalation and perspiration 
of a glandered animal produces the disease. He has, however, not suc- 
ceeded in communicating glanders by injecting defibrinated blood of 
glandered horses (100 and 200 grains respectively) into the veins of 
healthy animals. Still, the contagiousness of the blood has been estab- 
lished long ago by Abildgardt and Viborg in Copenhagen. 

The experiments of (^rlach and of others, and numerous ciinical 
observations, too, have proved beyond a doubt that the contagion con- 
tained in the exhalation and perspiration clings, though only in small 
quantities, to the aqueous vapors exhaled by the respiratory organs and 
perspired by the skin. The contagious principle, therefore, is volatile 
only in a limited degree, and to produce an infection by means of the 
exhalation and perspiration at a distance of several feet requires usually 
some length of time. So it happens very often that a horse occupying 
with a glandered horse the same stable, but not the same stall, remains ex- 
empted. The more forcible and accelerated the breathing, and the more 
abundant the perspiration of the horse affected with glanders, the 
greater, it seems, is the danger of an infection of healthy horses that 
are near, or occupy the same stable. 

Another question not easily answered, and yet an object for investi- 
gation, may be asked ^ that is. Do orgknic forms constitute the conta- 
gion 'y is the contagious principle bound on. or inseparable from, organic 
ibrms ; or is its action merely a chemical one? On this question tiie 
opinions of the best authorities differ. Professor Gerlach, in his suc- 
cessful experiments with condensed exhalation and perspiration, fonnd 
no organic forms whatever in the perfectly limpid drops; fnrttier, he 
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found no organic forms in the very infectioas caseous substances taken 
from the mucous membrane of a horse affected with diphtheritic gland- 
ers. He, therefore, has come to the conclusion that tiie glanders-con- 
tagion does not consist in, nor is boimd on, organic forms, and that the 
action of the contagious principle must be a chemical one. On the other 
hand Hallier and others have found organic growth (micrococci) in the 
humors of glandered horses and in the products of the morbid process 
of glanders, and are inclined to consider those micrococci as the agency 
which causes the disease, produces the morbid changes, and effects a 
communication of the glandered process to other healthy animals. K 
Hallier and others are right, a great many mysterious phenomena ob- 
served in glanders find an explanation, but if Gerlach's observations are 
correct. Hauler's theories necessarily faU to the ground. Gerlach says : 
" Hallier finds everywhere fungi, and Chauveau finds everywhere ceUs.'^ 
Still, notwithstanding my high regard for Gerlach and the thoroughness 
of his investigations, I think the finds of HaUier and of other investiga- 
tors cannot be discarded 5 positive evidence is always of more value than 
negative proof. Haeckel (History of Creation, vol. 1, Protista.) and 
Elebs (Archiv fuer experimentcHrPathologiey 1873), separate the micro- 
scopic organisms found in glanders and in other contagious diseases 
from the class ^^ fungus," and consider them as a separate class, belong- 
ing neither to the animal nor to the vegetable Magdom. Whatever 
may be the truth as to the real nature of the coiitagious principle, future 
investigations must reveal. I myself have had no opportunity to make 
thorough microscopical investigations of the morbid products of gland- 
ers, and can, therefore, not advance any definite opinion of my own. 
Mere speculations cannot bring any facts to light : thorough and patient 
observations are necessary. 

The glanders-contagion, whatever its nature may be, communicates 
glanders and farcy not only to the animals belonging to the genus equus, 
but also to other animals and to man. Numerous cases are reported 
every year in the periodical veterinary literature. The only domesti- 
cated animal that seems to be exempted, or to be destitute of any pre- 
disposition is the ox. 

Glandered horses, as soon as the disease has been diagnosticated, are 
usually removed to the cow-stable, or to pens or places where cattle are 
kept, and still no case, as far as I have been able to learn, is on record 
in which an ox or a cow has contracted the disease. Sheep are easily 
infected. Goats, too, possess suf&cient predisposition. Ercolani described 
a case in " 11 medico vetermaria^^^ 1861, and Wirth succeeded in conmiu- 
nicating glanders to a male goat by means of inoculation (ArcMvfuer 
Thierheilkunde^ Bd. 6, Heft 1, 1844). Hogs seem to possess but fittie 
predisposition, and cases of dogs becoming infected and dying of gland- 
ers have been communicated by Nordstroem (TidsJcrift for Veterinairerj 
etc., 1862) and Langeron {Bevrw vSUrinaire^ etc., Toulouse, s6rie 1, 1876). 
Several cases are on record in which wild animals, lions especially, have 
become infected with glanders by being fed with meat of glandered 
horses. According to the experiments of Viborg and Eingheim, the flesh 
of a horse affected with glanders can be eaten without danger of infec- 
tion if properly cooked or fried. 

One important phenomenon must be mentioned, and that is, that gland- 
ers always becomes a frequent disease after any great war. Such was 
the case in our own country after the great civil war, as I have mentioned 
before, and also in Germany and France, hui especially in the latter 
countiy, after the war of 187(P71. Cases of glanders will also be fre- 
quent during the next few years in the Turkiih Empire, and in those 
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Turkish provinces winch have become independent^ or separated from 
the Ottoman territories. The cause of this frequency ia an obvious one. 
It consists in the abundant opportunity of infection. One horse affected 
with (occult) glanders in either of the hostile armies can, for obvious 
reasons, communicate the disease with the greatest facihty to a large 
number of animals. The fact of glanders becoming frequent after each 
large war has been used very frequently as an argument in favor of a 
protopathic development, but if it is looked upon in a proper light it 
proves, if anything, the exclusive spreading of the disease by means of 
the contagion. 

Prevention and treatment — As to a medical treatment, there is scarcely 
a remedy known in the whole materia medica that has not been used 
against glanders, but, so far at least, with very poor success. It is true 
a great msi,ny pretended cures are on record. But if the slow or chronic 
progress of the morbid process, its frequent remissions in warm and dry 
weather, exacerbations in rough, cold, and inclement weather and in a 
foul atmosphere, and the great confusion that has prevailed in regard to 
the true nature of glanders are taken into consideration, it is no wonder 
that mistakes and deceptions have occurred. Some of the cases that 
are said to have been cured have been no glanders at all, and in others 
the pretended cures have been only temporary —a mere remission. €on* 
firmed glanders must he considered as incurable; and it would, therefore, 
be for the benefit of every one if our general government (Congress) 
would enact a law which should make it a criminal offense to keep and 
to use a horse, or any other animal, known to be affected with gland^B. 
Any attempt to cure should also be strictly forbidden, because a prompt 
and inunediate destruction of every animal affected with glanders, a 
disease which spreads only by means of its contagion, constitutes the 
best, surest, and cheapest, and in fact the only prevention. 

A case of recent occurrence will serve to illustrate how glanders 
spreads, and how much cheaper it is to destroy a glandered horse at 
once than to permit the same to communicate the disease to healthy 
animals. It will also show the necessity of a stringent law making the 
sale of an animal known to be affected with a contagious disease a crim- 
inal offense. 

Last fall Mr. George T , Pottawatomie county, Kansas, bought 

a horse of a Mr. Oh. . . , Manhattan, Eiley county, Kansas, and pas* 
tured and stabled the same with his other horses, about twenty-four or 
twenty -five in number. The horse in question, when bought, had some 
discharge from the nose, which, of course, was pronounced to oe noHiing 
but the product of catarrh — ^in common parlance, a cold. In the course 
of the winter several of Mr. T 's horses commenced to have dis- 
charges from the nose. Mr. T became alarmed, and brought the 

new horse, whose nasal discharges had increased, and who showed other 
symptoms of disease, such as a staring coat, emaciation, &c., to me for 
examination. I found the symptoms to be those of an advanced stage 
of glanders. Subsequent inquiries revealed some of the previous history 
of the animal. Mr. Ch. • . had bought the horse from another man, 
whose name 1 do not remember, only a few days before he sold the same 

to Mr. T , and had kept the animal, while in his possession, strictly 

separated from his other horses, because he knew that the same had a 
chronic discharge from the nose, and had had it for about two years. 
Is not such a transaction criminal If And still, in the case mentioned, 

there is no redress to be had. Mr. T is a comparatively poor man; 

his farm is mortgaged, and all the property he may call his own consists 
Ui his stock, but especially in his horses. . As I moved awa^ from Kansas 
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early in the spring, I have not learned how many of his horses have be- 
come affected, but several had contracted the disease before I left. 
Besides that, his horses had been together quite often with those of his 
neighbors, on the prairie, before he knew them to be affected with gland- 
ers. It is possible that he has lost, or will lose, nearly every animal he 
has. Mr. Ch. . . does not own anything; all his property is in his 

wife's name ; consequently Mr. T , if he sues for damages, wUl 

have to pay lawyers' fees and costs, but cannot recover anything. If 
there were a United States law which made it a criminal offiense to sell 
animals affected with contagious diseases, or to own and to keep ani- 
mals which exhibit symptoms of contagious diseases, and to neglect to 
advise the proper authorities of the fact, such cases as the one related 

would not occur. If Mr. T were not an honest man, he would 

undoubtedly have kept still, and would have sold his glandered horses 
to other innocent parties, and contributed in that way in spreading the 
disease. I could relate numerous similar cases, but think this one will 
suffice, especially as this article is already too long. 

A successM prevention of glanders is possible only if the contagion — 
which, even if it should not constitute the sole and only cause of the 
^sease, causes at least nine hundred and ninety-nine cases of one thou- 
sand — ^is thoroughly destroyed wherever it may exist or wherever it may 
be found. Consequently every animal affected with glanders sboiild be 
killed as soon as the nature of the disease becomes known, and be buried 
sufficiently deep or be cremated. But as the contagion adheres fre- 
quently also to the stables — ^manger, floor, partition, &c. — that have 
been occupied, the stable utensils — ^brush, curry-comb, &c., and the 
harness, blankets, halters, bridles, saddles, &c. — ^that have been used or 
been in contact with glandered horses, it is of great imJ)ortance to know 
what will best and most effectually destroy the contagion. Professor 
Gerlach has made very interesting and valuable experiments, to relate 
which, however, would lead too far. I will therefore only state the results 
arrived at. The discharges from the nose, glanders-matter, &c., lose their 
infectiousness if perfectly dried by being exposed to currents of air or to 
the rays of the sun ; but kept moist, for instance in a damp cellar, wrapped 
up in a moist rag, or adhering to the corners of the manger, to a damp 
wall or floor, or to the bedding or the manure, &c., the contagion seems to 
possess great vitality, and may remain effective for half a year or longer. 
Putrefaction does not destroy the contagious principle. Chlorine de- 
stroys the contagion, and is tiierefbre a very efficient disinlectant, pro- 
vided the chlorides used come in actual contact with the contagion. A 
brief exposure of the infectious substances, nasal discharges, glanders- 
matter, &c., to the influence of chlorine in a gaseous state, mixed with 
the atmosphere, is ineffective. As a remedy to be given internally, 
chlorine, in shape of chlorine- water, for obvious reasons cannot be 
used; chemical combinations will be effected before an absorption can 
take place. The best and surest destroyer of the glanders-contagion is 
carbolic acid. It may be used not only as a disinfectant or for the pur- 
pose of destroying the contagion clinging to the wood- work of the 
stable &c., but also in incipient cases of farcy, and in cases in which an 
infection with glanders-matter has just taken place in a wound, for 
instance, as a local remedy. If applied to the glanders-ulcers on the 
septum, or to farcy-ulcers, a tendency to heal will make its appearance. 
As a disinfectant, a solution of carbolic acid in glycerine or alcohol and 
water (1:1 or 2:20) is perfectly strong enough to be effective. Old straw. 
bay, and bedding must be burned, and blankets, &c., are best disinfected 
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by exposing the same for some time to a temperature of 212^ F., or 
higher, either in an oven or in boiling hot water. 

tAs to a therapentic treatment only a few words will be necessary. Some 
of the most heroic medicines have been used with very doubtful results. 
So, for instance, Professor Ercolani, in Turin, claims to have had good 
success with arsenate of strychnine, but others who have made the 
same experiments have had no success whatever. Lacaze (Bevue V4t6r.j 
<£c., Toulouse, 1876), asserts to have been successful with large doses of 
alcohol, but he discriminates contagious and noncontagious glanders, 
and so no comment will be necessary. In former times cantharides were 
considered as a remedy, but later investigations have proved them to be 
perfectly worthless. Tnat every kind of mercurial combination and a 
great many sure-cure nostrums have been used and been advertised as 
specific remedies, as in every other incurable disease, is too self-evident 
to need any further mentioning. 

The only rational treatment of a horse or other animal, affected with 
glanders, consists in a proper and effective application, in the right place, 
of either half an ounce of lead or Ave inches of steel ; and until such 
treatment is invariably adopted, or made compulsory, there will be no 
prospect whatever of freeing this country from this loathsome disease, 
dangerous even to man, in whom, if once infected, it is just as incurable 
as in horses. 
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